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•e^$H§ uMM-?**?^ K3Mb^ mo7B kkhfcx M/7*b5t^ a 

*fc°-(Streptomyces sp.) Mer-11107 ®z<DtgmVo X Y) JL\&ZftX^Z> (WO 
02/060890). n YThit^ 11107D tt, KSWb£4fo 11107B <D 

i6tiL7kmkmzte%i-z>&, ^(D&.m&te-*? Kawts^* mo7B <^^m 

-^p^ K*^b«fr* iiio7D ©tf^^S^fe^^i-s^^^feSo 
#389! SXT<D [l] ~ CIS] teWf"*. 
[1] : 5£ (I) 




Tf^StbS^^o^^ K3iMk£4& (^^ny^f K^-fb^l* 11107B £ 5) 
* (II) 
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-Kt5DNAtfc W:* ©3fc^#£r£ A/T?* & ^ * ft* DNA. 
[2] :T1Btf>(aK (b)4fctt(c)^Jtl5 [1] iH«&^DNA„ 

(a) v^n^ Y%it^m 11107B © 16 ^BMfcI**EH£S:#1"* * S"** 
K^ra- KtSDNAtfcoT, iB^J#"^l <OW& 1322 3&»fe8ti£ 2548 *T?©5£ 
fgl VftMSSSm. E#l## 2 (DiSS 420 j&» 1604 * T?®3itt LfcJKK?!! 

*$ j:tj«iB^j## 3 172 1383 ^-coaau^aaaa^b^s^ 

(b) iStr1B(a)-C^$ttSDNA©gfc3E#Tf*>or, 

(i) TtfffB (a) -C^ £ ttS D N A h * V V ^ b ft*frT^ ^^*U 

(ii) n ^ ki^ij H107B © i6fofom<mmm®i*m'tz>* 

(c) IfiKFaKyoilOfc^ tWBWfc^SHSDNAfc* 
hfcfcfTFTV^f ^VXL^V^, t&IB (a) tfc^(b)^^H5DNAtJ: 

DNAo 

[3] : [2] IBiftcDDNAKJ^a-KSfrS^'^St, 

[4] : [2] ©DN A^fijttS SAW^fc^^*^!^^ 

[ 5 ] : [ 4 ] ©H^Ii/^ * 5. KTJ&MBtft 

[6] : [2] fcBt*ilfcDNA4fett*0-»i 4 fc*SDNASrrB-^ 
*fctt^?^-*UTjlV^£**4**fc1-a, ^ K*fl^fc 1H07B 

© 16>f47Xm«^'l4^Wi-?)^^^^^ 3> - Ft5DNA©«m 
[7] :TfB<0(dK (e)*fctt(f) [1] |B*©DNA. 

(d) 7tum^ 3 - KtSDNAtfcoT, BB^J##l^>a*2564d^ 
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bmm 2761 s w»ttufc*ttHKflk wmm**<o&& 1643 a>e>3» i834 * 

-C<7?51^Ufc^SSB^J*5<3;TJ«SB^J#-^3 1399 T^fei&S 1593 *"C©5i«feU 

fc&SIE^ b * <5S¥ J: 9 51^ $ D N A 0 

(e) miB(d)-e^£n5DNA<D«#T*feoT. 

(i) UIE(d)1?/T^5DNAi7hy ^xyf4*#TTM^!J^XU 

(ii) 7*vK^V^»«BSr*"fS^^^5f* = -K"*"*DNA. 

(f) k^oim©/^ k:*£Ksdn At* hv^^ 

j. ftftftir^^ /D^XLW, BUlB (d) * fc fit (e) -C^ $tu5DNAlC«t 
DNAo 

[8] : [7] ffi»©DNAl!li!)3-K§il5^^*. 

[9] : [7] &&<DDKA*tewi-z£±mM&tttem&&&m&&<om 

[10] : [ 9 ] IBm^m^^x.^ 0 ^ * 5 K-C-^®tem b^WEjftfr. 
[11] : [7] fc|E«$ilfcDNAtU<tt*©-»^b45DNA^o 

f5^y^lSr^-Kt5DNA©W& 

[12] : [5] 4fc»[io] mm<oi&wmm&&&M-?mmu mm** 




an) 
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wtt \ Rl8 H ^-^\ 

R 12 , R 16 \ R 17( \ R 17 \ R'\ R 20a > R z0 \ R 21a *5J:t>*R 21b fi 

(1) tK^M^-, 

(2) 1t&£&^LTV^t>^C 1 _ 22 TA'^a£s 

(3) -OR (5fc*K Rtt 

• l) ^kStM^ 

2) C 1 _„7/l'*^ 

3) C 7 . 2I 75^/H, 

4 ) 5 MStftV^ U 1 4 J*»^ n7!) -/V^-^r ^7/V^;H, 

5) C 2 _ 22 7VK*;/^V1^> 

6) C 7 _ a5 Tt3^yvS> 

7) c 3 _ 23 ^ia^iT^y^^Sx 

8) -COR CO (5*^ R co »*^*^^L--CVM: i fe>^VN, 

8-i) 5 natfcv» ti4 li^f nry -yv*> 

8-2) C^azT^^^^^ 

8-3) P C 2 _ 2 2 T/V 3 

8-4) C fl _ , 4 T 'J 5/*, 

8-5) 5 JiatfcV* U 1 4 D7!) 

8 7 6) 3*«ftV^l 4*jNrft**ar*»i»*ai«r*i") > 

9) C 1 _ 22 7^^^^*-^ 

10) C,_i 4 7!l-^*^ 
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11) -SiR sl R s2 R s3 (5£4\ R s \ R s2 *5J:t/R s3 »i^— ^fctt^ 

(4) ^o^>f^ 

(5) — R M — NR N1 R N2 

{5£>f. RW^tfcft-O-CO-^t; 
R N1 *5£t>*R N2 tt 
1) R— *fctt*fcoT % 
l-l)**JH?-t>U< tt 

(i) C 1 _ 22 T/V^v^ 

(ii) ?Ft&fPC 2 _ 22 T>'V^vS, 

(iii) c a _ aa T^*y^A« 

(iv) C 7 _ 15 70'f;H, 

(v) y&i&QC B -t t 7A>*;'(A&> 

(vi) C 6 _ 14 7!l-/H, 

(vii) 5 M.mt& N tl4 A^T" o7!) —^36, 

(viii) C 7 . 22 77^/^ 

(ix) Cj_ 22 7;^^^*=/H'bl-< W: 

(x) C 6 . ! 4 7 !l -/U^^^-M^^tAv 

R 21a :fc£tfR 21b te-ii£fc:ftoT, (i)^b^fllat (=o) Sfctttti)***' 

A*3ft { = NOR ox (5£=K R°M*1Iife£«r*rL"CVvCfc&V\ C 1 _ 22 T^= 3 f" 

TP7U^itfdiC 7 . 2 j77^l'S*it) } Sr^bTtav^; 
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r 2 1 c tt 



(l) zMfrJB^fctt 

(2) 




(5fc* % R 22a . R 2Zb &£T$R 22c nm— £fc«MftoT N . 

" 1) ydc&IK^ 

2) C ^eT/l'^Ss 

3) -OR (3fc4\ Rtttfrffi©*3fe& : fi'1~S) > 

4 ) -RM_ NR N1 R N2 RM n RNl^J;t^R N2 {iBirlBC>iK*^Wi- 

5) ^n^JDH^- 

R 21a ^J;^R 21b o^^fe^-^^R 22a ^^^ R22b ^^^ b * i ~ : ^ i: ^~ 




(1) ^ (gm-i) -e^^^ss 
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(GM-I) 



r 2 *$ i t/R 1 0 ttiai— * fc ttn si o r , fc » c x _ 2 2 r^df-zv-as 

R 3 \ R 3 \ R s a > R 5 \ R 6a *5iT^R 6b «IH— Sfctt^ot, 

1) 7kfiiM-3% 

2) fc Kn^^S, • 

3) ffl^Sr^U-tVN-t^&VV 

3-D c 1 _ 22 7;v^/V'S, 

3-2) C 1 _ 22 7;W='df-v'S N 

3-3) c 6 . 14 7y-^^s 

3-4) 5 JMM^ b 1 4 Jim^-ir n7!) — /l^^r 
3-5) Cj-^T^/'f/^^ 
3-6) c 7 . 16 7P-f;^^i 

3-7) C 3 _ 23 ^l&5fPT^y^7V^VS, 

3-8) -O COR 00 (5£>K R co ^ttflB<^#*^r^"i-?)) ^ 

3-9) C ^gjT/l'^l'^/V*^^^^, 

3-10) C 6 _! 4 7 U -^M^/Vt^^S 

3_ H ) —OS i R sl R s2 R s3 R s \ R B ^it^R s 3 «ltflB(D#^ 

4) AD^yl? 
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5) -RM_ NR N1 R N2 RM> RNljai^RNajJ^^^^ 



R 5a *5,tt/R 5b {*-^^^oT>5r h^5t (=0) SrJgfftLTfc&V^ 

R 7a *3j;t^R 7b ^lRl— *fc»Wot, *»JI^*fctt-OR H (st^K R H 
HakSfcJBt^ C 1 _ aa T^^***:W:C a _ aa T/u*/>r/wai«r*i") &3H-} , 
(2) 5fc (GM-II) -C^^tuSS 



(5fc«K R 2 , R 3 "\ R 3 \ R 6a , R 6 \ R 7 \ R 7b *5J;t>*R 10 f*^; (GM-I) 
(3) 5* (GM-III) ^^ttSS 



5) 





7a 
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(5*tf\ R 2 , R 5 \ R 5 \ R 6a > R^ R 7a ^ R 7b *3<£tfR 10 te5£ (GM-I) 
(4) 5& (GM-IV) T?^$tbSK 




O 



oa*. r\ r«\ r 7 « % R 7b *3.i;t^R 10 ^ (gm-i) (Dfemtmm-eh 

S) 

(5) 5£ (GM-V) t^^WS 




(GM-V) 



(aft*. R 2 s R 3 % R 6a . R 6b *5J:TjR 10 ^ (GM-I) ©tii^it*. 
t*S*i/5^P7>f KJR-ffc'fr* 2: ^ (IV) 
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w, R 12 , R 16 \ R 17a . R 17 \ R 20a ^ R 20b ^ R21a ^ R21b ^ 

R 21c *3it/G m ^ (III) ©5£ttfcPltt&*i") 

[13] : C 5 ] |2lfcO»mE*fr-C*, 5 % ^7xV > 
[14] :5£(III-a) 



H 3 C 




OH 



(m-a) 



Pv H 



R 6 ' tt**««fe»T*h*S/», R 6 ' tt**W«fcttfc Kn^>S> R 
7 * (iTKm^^^f^T-fe^S^i-) T^£*b5tel^&x A(IV-a) 




OH 

CH 3 H 3 C OH CH 3 



(IV-a) 



(At, 



11 



WO 2005/052152 



PCT/JP2004/017906 



5=4 , 

W'\ R 5 > R 6 ' *5<fct>*R 7 ' «5£ (Ill-a) <DfemkmmX*frZ>) X*7jk£ftZ4k 

-g-w^m-r h*w®. t-tz [i 2] m$L(D±mjjmo 

[15] :5£ (IH-a) <D\Y&m<D^ ^(IV-a) (D^^^gMC^T, 
(1) 

r 5 \ r 6 ' *3«t^R 7 ' asydc^iis^cfcate^fcK 

(2) 

R 5 ' *3it^R 6 " tf&mm^s R 7 ' ^7tf;vS-efc^^tl, 
(3) 

5=4 #1*8^ W # > 

R 5 ' *3.J:t^R 7 ' a^tftHIC^ R 6 ' Kn^iySTfcS'fb^s 
(4) 

H >./ 0 V H 

5=4 W* # X \ % 

(5) 
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(6) 

W *s R 6 joil^R 6 ' # s 7fc^JjF?-N R 7 ' ^Tir^S-efcS^^. 
(7) 

W* dS-m^s R 5 ' *3it^R 7 ' aSzkS&R!^ R 6 ' Kn^^fc^^ 
(8) 

w* r 5 * asTKiww^ r 6 ' kd^v'Ss r 7 ' ^y^f-^m-v 



(11) 



(9) 




(10) 
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R 5 ' &T± h*i/&, R 6 ' dSt Kn^yi, R 7 ' ft7kmf&*X'tbZ>fc&mte£ 
(12) 




R 5 ' ^T-fe h^rv^ R 6 ' :6 s fc Ko^rVS, R 7 ' J&ST'fe^* , T?fc5'fb'fr* 
[1 6] : [5] [1 0] fB*fc©?BfMEifcfls:«:^ 1 6tokK^^o9 

^PJlki^Tte, -^n?^ K^b£^11107B/&>fe^*n7'f KSMb#4fe 
lll07D^^1-5ll^^i-5#^#)Sri#ilU^ai^b*fe^m#:^b^ 16 
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■7^n7^f K^b^iiio7B^b^^n7^ K^lb^ 1H07D— ^m-rsti 

ftM&tlfc* h h fc°— (Streptomyces sp. ) Mer-11107 N A-1544 

Streptomyces sp. lfer-11107 tt % FERM P-18144 t Lt¥^ 12 ¥ 12 M 19 
0 tt"C 0 *H 305-8566 8&ftJfto < tfrfOR ITS 1 # 3 f^OXfgf^I 
#X^«W^(-^f6^tb. $ KHfr* 13 ^ 11 n 27 0 f+t? 0 #H 305-8566 

< (£Tt?3tc iti i mm i 6 &<D&&ft&&Amm&ffl&&w$m. 

#l ^ F^^ : K-fei/^'-(IPOD)^CjoV^-C,IB^ i S : feFERM BP-7812 »W£nfc 0 A- 
1544 tUctt, FERM P-18943 £ LTTO 14 ¥ 7 j| 23 0 ttX* 0 *S 305-8566 ^i^Pft 

^**fle-fev^— ^^{-¥^15^7 n 30 0#-e 0*0 305-8566 

< tflff Jl€ ITI 1 #i& 1 «f 6 &©&imi£ftA£&ft^^W3OT. 
WWfe«J*te-fe^^ — (IP0D)H:S3V^,ISBl*KFERII BP-8446 l^W^^o A- 
1560 tttt, FERM P-19585 Lt¥^ 15 ^ 11 ^ 13 0 ttX* 0 #H 305-8566 
Jfto < tfrtTJfc ITS 1 # 3 ^OX^^^X^XllS^^^^te^tt, 
$ b fcspjfc 16 8 £ 19 0 ft-e 0 *H 305-8566 ^^Jfto < WTftTJ*C ITS 1 1 

6 feO^^fT^ASHSW^W^. OTI^fcrtFtfrfc - (IP0D) 
a3V^H8R#ffiFERM BP-10102 Kl^W 

[Mer-11107 flcOSI^Wtttft] 
(1) &tt 

a£^H*J:!9««fe^ (Spirales) (DfS.*W&&to&"rZ>o ^bfc^^S^O 
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0.7X1.0Mm^-C> ^(DmWit^m (smooth) £tfU Jfe^CD o s W% 
(2) &mi%mz.£itf2>£i1iW;Wi 

— <D*>7— - -/WX (Tresner (D Color wheels) <D&M£ t ^SMrtl^ 

1) 4-*h • *^*5*cig±fe 

dfeWte^Jfe. ■*©*SfcJl5t c t 1 ISsfc«r*£U JjJcfe©^ (Light gray ; d) ft 
JL btlZo ig^Mmt. Light melon yellow (3ea)-Cfo& 0 

2) a— /VSS^i* 

feWtt+Sft*^ *:<Di$m\ZfS,tpW&t:Mfr\Z%&.^ 0<-fetf5J3&F-(Gray ; g) 
^^btb<5o *&IIMteNude tan (4gc) Putty (1 1/2 ec)-Cfe5 0 

3) 

£Wte&£f-?> ^<D^®^<t , H^^*^b, M&tf)^ (Gray ; e)ftM,^ 
5„ i£**®teFawn (4ig)£ fete Gray (g)-Cfc5 0 L*£V\ 

4) i/y-fe V > - T^^7^^*^i* 

£Wte&#r^ ^(omm^n.^'m^M^. e#.^T-(white ; a^j^ 

tl5. Pearl pink (3ca)-C&>5 0 ^14&f^tefe£LftV\ 

5) ^-zf v >- • a v - mm3tt%t& 

£WtelKx *:<Dmmzn*M&*%±^^\ ^»®«Light melon 
yellow (3ea)T?fe£o ^$M4#,m«S£UftV\ 

6) ^Pv-V^igifc 

£Wte&£?-?> *©3tfEfc*t*IB#&*£U £#,0*?- (White ; a);^JLb 
*L5„ Pearl pink (3ca)-Cfc5„ ^$te&Pif 

(3) ^mmmmnmbfti 
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— K^A • =f MJ — ^*35*&lfi»!:«-fio^*aRSriP^., 28°C, 2IFp1 

1) L-77tV-^ ± 

2) D-^rv-n— ^ ± 

3) T>~?;V=i— * + 

4) * + 

5) — ^ u— ^ + 

6) JSish— + 

7) * - 

8) D-^>-=- h— A- + 

9) 77^^-7 + 

(+«IHfbi-S^ ±te&'J?mtirZ). -H:J&i?IRKbU*v\, ) 
(4) £3l^ifcl£44SC 

(a) £W^$&ffl (>f — * h • 2 31 Wit*) : 12 < C~37 t C 

(b) *jg?g.gf&B (4—*h ■ 2 31Mi&ai) : 21^-33^ 
(ti^^J-^tD&fc • • if^^^J^) : 

(^^/^O^hyft (^^rA^/V^i) : Pitt 

(f ) ^ * -^©inzk## : HM& 

( g ) p( 7-yM©S4 (-^ 1^ • <Y— * b • : l£tt 

OOBlE'fkTK*©^ h ^ • — * b • : ittt 

(i)?Bift3[©at5c (0. l%m&* V : RM* 

(j)«l©«tt b ' 2«H1M) : tt^i4%^Tt 

(5) 
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(1) im 

t>«a&tfc(Spira type) <D^m& *r#£i" 5„ 
^fetj: 10-20 fl^©Rffi#©teWfefe5JS^*&*^*. Jft'f-o***** 
1.0X1.2-1. 4m miktf, IS^O^B^hyibt (spiny) 4r*U JIS^© 3 . 

(2) 2> 

X-^ — (DjJ?— (TresnerOColor wheels) ©-fe^S fcffiaftrtfcl^-t - 

*1 



1$ ife 








nl}§t4 

fe m 


(ISP-2) 




Silver gray 
(3fe) 


Jght melon 
yellow (3ea) 




(ISP-3) 


a*? 


MS 

Light gray 
~ Silver gray 

(d~3fe) 


Light melon 
yellow (3ea) 


#L 


(ISP-4) 


a» 


IS 

Silver gray 
(3fe) 


Light melon 
yellow (3ea) 




(ISP-5) 


a» 


m.n 

Ashes (5fe) 


Light melon 
yellow (3ea) 




• -f — * h • «*^»*6 
(1SP-6) 






Light melon 
yellow (3ea) 




(ISP-7) 


a» 


mm 

Covert gray 
(2fe) 


Light melon 
yellow (3ea) 





(3) &mmmm<Dmim 
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&2 





+ 


•ivv! — ;u 






+ 




+ 


D-^P*>P— X 


+ 


D-"7>— I — )V 


+ 


d-?)M?\ X 


+ 






->jl— ^7P— X 









(4) &s^«j»ttfe 

(b) ±fiiatw-^ b • m^mxmm, 2 aim*) = 2o<c~37°c 

( c ) =9- is(Dmk(-y^ ^ — * • • -^y^-^m •• m± 

(e) $ ©^T 9 h (X =¥ A 5 #16) : NM£ 

( g ) ^ ^ ^vflifesdcKfec^ h > • '<< v • mm^mm •. m& 

(i)ffilft*tt©a5c(0. 1%» y ^A^^d^) : 

(5) m*&& 

5 DNA, -ttett 16 fa7m4mmf£&& : &-tZ> Ki"5 DNA ft «fc 

T>*^^ W K^^V^^^i-^^^^^K^ 3 - Ki"-6 DNA ■£©&£ 
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DNA *Jj;t^7aVK^->^itfe«r3(ri"5^ W^SC£ = -- K1~S DNA WLT, 
ri6 4fc7klMfcB**0B3i DNAJ £ v^ 5 £ £ fc 5o 

i6 GLTmimmmm&^'rz) ? f** n*=>— k-ts dm tie 

(1-1) % (1-2) * tt (1-3) t> O-Cfe So 

(1-1) 1 1322 ^ 2548 $ ^©S^ LfciftSffi^lk IB?'J 

2 420 d» b&S 1604 * "TfOjgiK Ufc4&*BB?IJ*5 =t T*K7!l## 3 (DM 

m 172 A*fo4K 1383 !£^<DmffiVfrMmZ?i\7b*lbteZ>m& 9 jliR^itS DNA„ 

(1-2) tulB(l-l)T^$^5 DNA ©KfrffeoX, 

(i) «trfB(l-l)t?^^^5V^-ftt^ODNA h V yv?xyf^#TTW/y 

(ii) -e*u?>r K»^4fe©l6<fic*lMb#*^**-t-5^>'>''«^KSr = --K 
i~2> DNA 0 

(1-3) KVO«l©fcfts buIB (1-1) fc^ftSVv-fftODNA £ 

* h y y^xyhWW^y^xuftv^, |&is(i-i)^^« (1-2) 

$ tu 2) DNA IZ. & Y) a — K $ tb 5 * W< * SC t HQ C T 5: y 1MB7II £r ^TT & * ^ 
^SCSr=«— K-T5> DNAo 

ri6 (fe*iMb»*flH4j S&fE5£ (1) p^-T Km 

iiio7B © i6#&zkIMbU tftlB^dD-e^^tbS^^py-f K3^b<a^ 
11107D ^3Eifti-S»*fiHft«r«!*-f"S. 

tfc*H^07x V K*">^M6*r*-t-* * >v<* Jtfca— K^TS DNA T 
IE (2-1), (2-2)£fcte(2-3) "e*Sfl5t©T?ife5. 

(2-1) 7x1/ K^'^'Sra— Ki-fc DNA tfcot, ffi^lJ## 1 2564 

e>m^ 276i * -vomm vtz.mMmm, k?o#* 2 ©js^ 1643 a- 1834 4 

•?(D&mVltM.mg&&l& *t«B?H»*3 1399 1593 *-COjg|*b 

fc^lB^Jj&>kfcS#J: 0»ft£;h,3 DNAo 

(2-2) f&lB(2-l)T?*5cFfrl/<5 DNA ©^frt?fcot, 

(i)SGlE(2-i)T?^$tt5 dna b y y^yb^#KW7y^xu 
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(ii) 7 K^>»f&&^5*>v^SC«r = ~- Ki~5 DNA e 
(2-3) _3t^= KV©*&g©fc» % 1MB (2-1) tb5 DNA i * h y ^S?cc 

yh^#7-eW/U ^XLJfcV^S, lltrlB(2-l)*fctt<2-2)"T?3*£;h,3 DNA 
J: 9 => - K * » i ID CT $ / ifeffiyu 5 * S*r = - K 

-TS DNA, 

* fc BtrlS DNA ©WW S r^hyy^xyf ft*fe#TTVN-<r X y *V X-f 

si&sia^jj H^^ls(l-l)^fc^l(2-l)©v^-ftb^©DNA?:7 B cI— -?t ttt 

3 DNA©&&iS?IJ£#9fcU 0O*.tfx fc&V^X^-^&^DNAXte 
^DNA ©WfJt«ria^kbfc7-f Sr^V»Ts 0. 7-1. 0M© NaCl #£T, 
eS^X*^ X y "if— -> a ^£ff o 0. 1~ 2 X SSC (1 XSSC W&fcti. 

150nMmti-h y 15raM^3i^-^hy ^A)^fflV^ % 65 0 C^#T-e7-1'>'^^ 

if a Vfi,, Molecular Cloning: A laboratory Mannual, 2nd Ed., Cold 
Spring Harbor Laboratory, Cold Spring Harbor, NY. , 1989 C£AT\ ^c^^r^y 

u~-i/?m2.mkv&ir) mz&mzfix^z&mzmKxn? t t&x% 

So 

* h y ^ h 3&*#t^^ 7* y *v x-rs DNA b Xd — X£ b 
x&m-t z> dna ©^siaaaj t — £&±©*@ iutt s dna a*^ ^ & ^ m x. n 

95%£A_h, L<'tt 98%W±©*BiaH4Sr^rf * DNA btlZo 

*&m<z> i6 &fcmm$tm& dna ©®i#^«#^rs^ $ axfcw, *wmw 
4> ©sb^ij^ ©ie?ij#-i- 1 , m$m%- 2*ti 3 mis* u fc±&siE?ij ©if 
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tut pcr mzx v^mwo i6 {tfrmimmma dna wnrHt^5o 

±IEbfc^i^*5fe^ DNA 7^^7!J i UTftl U IE?ll#-§- 1 % ISJU 

2 £fcte@E?U#-5§- 3 ^IS^UfcV^ ^^^*IB^J^iiil'lT'# 5 i 5 fc&fr 

eOfctf, 94^30^ (Mm > 55°C"T? 30 #~ 1 #|HJ (T~-V^ 
■if) s 72°C-e2#W (#*) ^b^fS^lS^ llM^A-i: L-T, ^Jx.^30 

#^UE^J-efe 9 % 0>J^.rf. ^1^*7 — = V^JR2JK» Current 
Protocols in Molecular Biology, Supplement 1~38, John Wiley & Sons 

(1987-1997) m^m.<D^m^m r,xn o^t s 0 

LfcStt* ^^®Sr = — DNA ^r^#-f-5o - © DNA SrafiSftSBSSSfci* 

A-f-^it^it), *mw<D? >'<*%:&m£.irZ>Z. k&X%Z e &&mx<D# 
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rngtett-t dna gB^ijT*fo t> % m±omm^cxm^miR-t^ - 1 a*-e# s„ 

#3893© DNA Xtem^ik*:^ * -SrifiS £ i J: o T»K 

^jfe*ffl05p-a^<y Matt, ^:<D^r^y Y\z. , ftW3L<0*&'*A'X 

flS^lpif #!]xJ2> ty*n§t^'tl/ fc'v^ (Saccharomyces 

cerevisiae)^fe}ii?-^^7 n 5;-te;x • ^/W^D (Saccharomyces kluyveri) 
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*lc£S*tt#fife, BUM** *«M«K:J:StOIBfe, y^MDEAE) 
■fe77B-^*©v^«rfflV^^t^^n^ h^77^-^ SP- 
Sepharose FF(T^^-Y A'V ;MNf ac^ttftt) ^© W^Sr/BVV/fcB&'f 

16 teTkMte^ ^7^f K^b^©£S75fe 

7x V K^VJ^aMBt*-*-** ^^K«r = - Ki"5 DNA Srl»AU^ete*«c 

#3 SrTkSMb Sr-g-tf , «tffB5S (IV) "T?^ $ ti 5 16 4fc*gMb^ ^7^fK 

^^©^^^-CTK^b^ts^^ci^^ K3Mb-ft*ia, (in) 
T^tts^n^ KaWb-fr* (Striae (iv) -en^^7^« 

W) TfctK #*L<tt, tWffit (Ill-a) t^Wv^^ KSWb^* 

ttWB5fc (IV-a) t*^^^^0 7^M^» -OifctK Skfc:#*b<W: 
■^n^ K3Mb-&4fc 11107B ("v^ 07^ KSWfrgHfe 11107D) "Cfc^o ft*5s 
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tt7kMMt^^ti9>f K3R-f&fr4fe^©aHMs (RJtSoJifi'A'frv^ <js«r#jftb-C, 
00*. we* r-feh>\ zffy—ji's mm^-f-^ 

HP-20 ft ^©»7KttR*»JIS V t77fy^ LH-20 4» JS 

P^S, i so-7'p^S, n-Zf/Wi, iso-T'fM, sec-:/ 
^vvSk tert-7*^ n-^^& 1, 1 - ^S, 
1 , 2 - f-J^u t>S, 2 , 2 - ^;V^n tWg % 1 t° 
^S. n-^=¥v^g, l-xf;V-2-^f;V7 t nk>i, 1, 1, 2- by 
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^Wnk>S, l-j^/l^fTHS, 1, 
tVff-jV^ 1, 2—&*7-A''7f-A'm* 2, 2-— S^^VV^A*, 1. 3- 

xi-a-f^m. n-/=A2k n-f*->/H»as*)*f #*U<tt«3«k 
*si*v>U6<H©E0l**iW:^ft3RT^/va£«r^U tfflx-tf^Ag. ^a 

s e c— :7*^Ag, t e r t -^^^^"XrfeSo 

ttilSfcter&^TA^-Ag^U 0!)x.tff=A£. T!)A3k l-T'n^ 
x;VS N ^y^n^x;^ 2-^f^-l-/D^=/VS, 2-^^yl — 2- 
T'D^x^S, l-^T^Ag, 2-7*:r=.AS. 3-^^yVS, 1 — 
=Ag, i-^^t^S, 1, 1, 5-^1?-^ 

awWk l-/n^;VS, 2-/0^=;^ l-:/^=A2k 

2-^x;l/S, 3-3/^=A2k 1 -31^=^-2-^13 tr=.^3i, 2-^^ 
A- 2-Zfn fc°=yi^ l -'O^Ag, l 1, 3 

1 0i@OE^*/c«^^T/V=3r^S^U, 0>J;Lfc£tf=Ag, 7y;^ 1 

tr=yv36 % .1-^=/^ 3-^7-^Aagrcfcs. 
*JRW^II|l : ■ E ^^:*^v^-cfflv^5 rc 6 _ 14 7y — Agj £W\ 6&v>Li4{@<£$ 
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y t° y t° y s: as, t°7 v^a-s, byr/y 

xh^^y^s, -<^y*h y ryy as, *r?*svfr&. -i^y-sv^m. ^ 
^ *v y as> > k v ^ v a >- k y ^s, << ^ k y s^a*, ^° y 

7^7^=^ -^7^y v^a-s, *y*-^y~A^ =¥-7-yy~Ag, ^ 
/jj^vS, :/^y^=A^ ^^yhyT^-AS, ^vVt-y^v^A- 
S % y A-3& 7^7^^ h y v^^^S, # A^y y # A^y y n/v 

^y 5^n> 7xtvboy^Ss 7it^/n. ^^^/fyv 5 
=;H, ^ ^ j/ tr y $ t° 9 y n t° y a3£> t°7 ^ o f y v>^^ 

^;^^7*#^^^Si:UT«> i^ll7y;H, f^AX, 

^y > /7y;H, /fy<yy7y;vSf ; 2#U^Jb^a^* 

^y/f7/y;H^ ^yXf7^7^y;H, 7x;f-7v?=;vS v 

^iT-y-rAS, -<y^t^y^ t^t^7/y^s> t^/otw 
y^Sv^-5W7/y^ fx/7 7^s, 7nt o ny;^ t°y k^- 

fy^-A^ t-y v7^s, i^7v?=/Hfx*$)?. 0 

3f#i£1ifl?^£V^ 0 03gfr0!l£;Mf3^ ^!)K.ffT^y^AS, Xi?5^A 
t°ny^=.yvS, fay A^ tV^^A-Sk 
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y y ^e^7j% y ^^yv* y =■ -f 5: ?V y — ^ 

tb, #*u<tt^^^**fc2 3&v^u6«©T/^*>'^^al"e*>?)^ m^.itr±^&. 

:&IP3f!7lffl«t-*3V^-OBV^ rc 7 _ a5 Tn^^Sj itts flrlBJ&lfc© r C 6 _ 14 
2E«r«#U m*.&T?V*-'(*£. /Pt'tn^^ ^aby^^Ss i s 
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fcUTit flllxi^ b^S. ^h^aU % n-^n^^U, i s o-^n^K 
=3rfg, n-^h^S, i so-^F^S, sec-/f^>I, tert 
-z/h^v'S. n —'Zls^-A'it* *>3£* iso-^W^ s e c — ^ 
yf/l't^^S, n-^*^**^!, i so-^V/Vt^^S, 1, 1 — 

jK^i/S N 2-^ ! ? : VK7 P P#3rv'^ 1 -rc^VV- 2-^^7 B n3H^r^^ 1, 
1, 2-hM9 t ^o#^S, 1, 2, 2 - b y p« J'jX'Zf* jK^ 1, 
l-^^Vl^b^v^ l, 2-v?7<9vK/b^v'S > 2, 2-^^/V^b 
^iXS. 2, 1, 2-^ 

;K/h*v^ 1. 2-^^-0-^^^r^> 3 

3ri^ "f y/o^vt^^S, 2-^^/V- 1 2- 
ff-fr- a-yn^^^vS, i-yf=;vt^^ 2-^=^^^ 

x> 3 -^-^^^^v^-^^S, 1, 5~-^*"9-^i?^—j)'tti<'£s 
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«S»cift*^*sJte^bfc3£S:*!*b % JtrtofclUS^tf fc°n y ^t^v-I, try 
*v3£, MJT^y/va-^g. 7h7/J)^^'>«, ^y/M)7y!J/^ 

^v-s, y y /v^-^^Sx 5 ?v y ^^r^s, "^sm" 5 ?v y yv^-^ 

^y^V^-drVS, ^V^^y^^-^ixS, ^ydf-yy^ 

df. ^f- y y ^t**/!, y 

y ^^^t^^s, 5 ^y* h y r^^ys, tr? t° y ^s* 
=i^d-df->K, r^y^=-/u*^*>*. 7xtyfy"y=/^ys, #/w<>f 
y^^v^ fc/w^y =;vt^ySs -<y ^-/i^-^v-s, 7xty^ 

7x^5/=^^, -y ^ y ^a^^>k, 
y tr y 5: *J=.jvjr* i^m, ^7 :/ o t° y i?=;^^ys, s?=/u;*- 

/vt^ys, n^v* t Q 7— /v^-^i/Ss ^y^7 y ^a-^a^ -Y 

yy;^ys, ^yxfr^ryy^ys, ^y^r^/v^e^ 
^ ydrf-y y/utf-^*, 7 9f=^t*^ ^^y ^■t^=/l't=5ryl, * 
^•^y y^^-=¥iy£s -^y^rt^^yS, ^^y^-=arf-yy^^-^iys> 
t^t-yryy^ys, t'^yn^i^y^^^^ -rs^^rj/y 

yv?;wt^y£, t°y^^=¥v^ i* y 5 ^ao*-^** tr^^**^* 
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^^^^.yV^^^S, =^>'^A'*=^V*, n -:/n Aofc^/Vg, i so 
VS. n tV^^/^^^V^-^i/Ss i s o fA^/Vtfwl'^S'K 

(1) ^uyvjjR^ 

(2) *S&£. 

( 3 ) /I* 

(4) =hnS, 

(5) ^fnyg, 

(6) x'TJ'g*, 

(7) *;^^">;WS, 

(8) jvHrSt-i/Wk* 

(9) 7$;s, 

(10) C a _ 22 T^^S 

mx-fts ^f^Sx xf^S, n-T'nf^i, i so-^n.t>I, n-7* 
i s o-^Hx s e c-^S, t e r t-77-A&») , 
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(11) ^fPC 2 _ 22 T/^/vS 

mtL&s f^yvS, TVfr&s l-yv^-^m, ^y/q^vS, 
(i 2) c 6 _ H 7y-;H 

(13) 5ll!feV^U14li^fo7!)-/VS 

(14) 3 l 1 4 nat*****«K**at 

(-Witfis T^y^^S. TWS?A*k fpy^H, t 0 nyyvS> 

y v^vs, k°^7^^^ ^f^/y^ t-7^y^^ -r^y^y 
/vat**) 

(1 5) C 1 _ 28 7^3*^S 

s e c -^njtfdf-S^ak ri-:/h: 3 fi''^ i s o-^l>^>Sx sec-"?}"*? 
i^S, t e r t-^h4^S<W > 

(16) c 6 _ 14 7y-^^s 

(17) C 7 . 22 77^^^i 

(18) . 5*1*^ LI 4l^fn7!)-^«>i 

(is) c 2 _ 23 T/^y-Y^S 
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(2 0) C 7 . 15 7n^;H 

(2 1) C 3 _ 23 ^l&fDT^y^/VS 

(^J^l^s T^Un^A'S* 7°oWc"f^ ^oh/^3E, i so-^n 

w-oi^ a-i^p^/v^ y / w^ws^) x 

(2 2) Ca.jgT/^y'^^^S 
(2 3) C 2 _ 22 7/W3^v*;^^S 

o — zf h^r^Zs^—'^, s e c -zf Y ^S^^tf?— A-^, t e r t-Z^h^r 
(2 4) ^ISfPCa.aaT^^^r^yV^n/V^ 

(Vf=ndfiX^7yV/}?=/VS N TDd^^/^vS, 1 — ^o^— A^^v^ 

;vS, 2 -zf*$-=- Ao^i^Aztf^Ag) x 
(2 5) Cj-iijjT^/^^*^ /Ht 

(#!lxJ-£, ^^y^;>*=/H, ^>-;*Aofr;=Ag s n-y'p A/Jn—a- 

i s o -^P^^Atf^Ag^) > 
(2 6) C 6 _ 14 Ty— A*A*=Ag 

(2 7) C^aTA^A^A^^A^S/S 



WO 2005/052152 



PCT/JP2004/017906 



i (wMx*hz>-*? ym\&yo mo7B <dw&) 

;* M^r/h 31 * t°— (Streptomyces sp. ) Mer-11107 ^(FERM BP-7812) 

©$4B*&il(ISP--2 *&J&)J&»£> 1 £&3F& 50ml OHWUftl^a- * 2%, a* 

(80 8)11 ^macdf-^(^-yrcv^^-&xll (tfc) 

$g)0. 5%, by ^^0.25%, £fcifcfrA":'!>A0.32%. ^®MpH6. 8]^rA 

*tfc 500ml ^©H£i 77^3 IML> 28 0 C"e 2 0 UT3&— «!««J*3I« 

£#fc 0 ^ (Dm mffl. 0. 1ml £ ID lOOml & Aftfc 500ml 5g©H£ 77^ 

= \zgm u 28^-^ 1 0 Lxiitwt^nft. ^©.t ut# 
fcB— mti soomi ^Mt [■5rsFisa»*& 5 %, 77 ^f^ro. 8%. 

^)V=f^^ — ^0.8%, »/^^A0.1%, ^Htft 

pH6. 8] 100 L & Atbfc 200 L * ^ KlgSiU *&**BS 28°C-C»#i&: 90rpm, ii^C 
* 1. Ovvm, rtJBE 20kPa ©&#T? 5 0 |HaS*Cj»#«f*«rff o Ti&l*ifc*r#;fc. 
'r©<fc 5lcutftfcJif««©- »(ioD*r ioloi j—Mz.xmmL, 
^^M*«ffftlU 100 g ©m?£te®#£#fco r©ftffitt®7>l:t7 
7 f y^T, LH-20O7 7;W^T*h§SL 1500 ml)_Bc8fcbPU fh?tKn79> 
* y — Ml:l)©»Jfc-T?i8tiJb;/fc. 540 ml 2>>b 660 ml *-C^»tiJ LfcU^Sr 
^I£T-C«ii&@ U a?S(660 mg)$r#fc e ^^©M&im^^vvfe.fctf 

— /K9:i;v/v)©«»[te*#U P^b^77^f-(!7 
n — ^yUC-200 % 50 g){d#Ufc„ ^©#7 A&n — =¥f->*5 J;t) ? I^^^^ 
(l:9;v/v) ©^(2 L)Ti§mU 468 ml 1260 ml *-T?lC^ai Lfcpj^^* 

# fe4xfc*a?Stt®^ i SrTIB© HPLC ^5l*#(A) T?^Jft3*ttflc^ D7^77 
-Y-(HPLC)fcttU ««P«?Iffl34^»a$^Sli^Sr*«)^ T-te h^MJA'Sr 
&fc&* TIE HPLC #tt*#CB) m-C*:©W#fc HPLC J: Z>m&*ff 5 f £ J: 
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V) 9 u =?4 K3M&fr* 11107B(^^ : 37 $r 6 mg #7t„ 
HPLC#3&#:#(A) 

jiyJ*: YMC-PACK ODS-AM SH-343-5AM, <J> 20mm X 250mm ( *7 ^ ^ — tiM) 



urn : 






10ml/# 




240nm 



^ttl^ : T-fe h= b y ^/0. 15% y ^ZlzkPSf* y £A(pH3. 5) (2:8-8:2, v/v, 
0~50#, ^T^^xVH 
HPLC (B) 

jO^J*: YMC-PACK ODS-AM SH-343-5AM, <*> 20mm X 250mm ( V A ^ ^ > - tttJl) 





: M 




: 10ml/5> 




: 240nm 



^ffl^ : 9 J — /V/tK(2:8~10:0, v/v, 0—40 V =-T4f-7*J^ h)„ 
^Ijfetflj 1 : * h ^7* b • A-1544*fc (FERM BP-8446) S^it^^ 

(1) ^ b Is-? ' tf— A-15444*lfe-fe#WDNAtf>fi$!il 
^Vv=7-^i% s *^^o.4%, B*«3i^l%**6>3teS«m6l!:A-l544t*Sr 

iib s 28°C, 3BM«iUfc. #&ftfc#**&3000rpiiu 10#W38toLT|&#: 
%M$>fr 0 -^(D^ft^kBlood & Cell Culture kit(QIAGEN^h) ^fflV>T^-fe^ 
DNA Ufc 0 

(2) ^n?/f K^b^^lll07(D16'f47K^b^ti^^'i-?>^^^^Wilr= 1 — 

^M/T'bSt^ • -ty*7— A3(2)©^-h^nAP450(CYP105D5)4:«IS$H 
57 5/ »B?ll*#*fcU, $ y*;* • (5Dm-3F (ffi?!l#*4) S3 

it/5Dm-3R (IE3?IJ##5) ) SrtKffl- Ufr* Ufc. 

=j KV©Sb^S:#«b-CSiS*fe«ri«l?>5^:ie>H:^ ?S^SS (=C+G) , Y(=C+ 
T) *&im Lfc. 

35 



WO 2005/052152 PCT/JP2004/017906 

^ <D2m<D7 B 7-f-7-(5Dm-3F*5J:^5Dm-3R) fcttP*(l) "C»feA-1544ttc|fe 
•fe^DNA^VT'V— f £ UTfflV^PCRRJSSrfi'ofco PCRR&WU Takara LA 
Taq(StBattt) £PCRiii|>I£Ett(Bioraetratt T Gradient) £jlV\ ^tt*98 , C, 20 
T --y^&50°C, 2#Nk #S^68°C, 30^M^53«»©Si£Sr35ig 
»?>3gUt. JKj500bpO*tSODNA»f>1r(^T, DNAtSfrtf-Ali:V>5)a s 

£«B £ *bfc. - ©DNADrJt-Al ttTK^bJMSr^Tt-a * R & =» - K1~SDNA 

SUPREC PCR(^?Baft%t) ± o THUS. Lfc 0 

& ^# b frbfcDNAlUr >t-Al W*tt3SB^] MSftrt 5(^5 *<DDNA8)f jt-Al 5 fc 
^7^.5: K-^^^— pT7Blue T (Novagenfch) l^DNA Ligation kit ver. 2(^ 
?Sit^±)^fflV>XDNA»lfJt-A1^51^b, ^J»«rjM109*«T^K«aftb*:. 
T V tf V ^ (50 /i g/mL) , X-gal (5-bromo-4-chloro-3-indolyl- 0 -D- 
galactoside ; 40/xg/mLh IPTG(isopropyl- i3 -D-thiogalactopyranoside ; 100 n 
M) ^tfLHBroth3H55J»»(l. 0%/<* b b P ^ h ^ 0. 5%^«^^^, 0. 5% 
NaCl, 1.6%*30«r«V^r, »«*»*Jxfc*»*«r3WiUfc- - ? 
^I4gt^Hl^ 3 13 *T V tf V y V (50 jtz g/mL) Sr^tfL-Broth«E*Wffift 
(1%>** b b y ^ h >\ 0. BftB**^ 5 *^ 0. 5%NaCl) Lfc 0 itfitbfc^ 

K»»^y h(QIAfilter Plasmid Midi 
Kit,QIAGEN*h)«rffiV^7 p 7^5 W)M©#«»»&*TV\ -fefcODNAltfJt-AlSr 

(3) * u - =. V ^ £ HfcDNA^Jt-Al ^i^Sia^J ©#*f 

(2) T'# tb/cDNA^f jt-Al (^^SiB^J «rDNA*aSBWttWftft« (PE 
Biosystems 377XL)*fflV\ ^ • ^ ^ 

wBsmm<o#** pcR^T^^^nfcDNAiffit-AiM^ib-t? 

^500b P ^$J^£*bfc^ i&glBmtfrO^JPk E*l!:tt528bp"e*)*-i:* J Wfe 
t>b &ofc(IB?IJ#-§- 1 <Di£Sl775~:!£g2302#J$)„ * V^StbfclttriB© 
528bp<DDNASB^©F5«fcttl^^ 

jS-t-5DNABa^lJ^m$^ro^s m©POl^TfWmWr^-Al36SJl©2«jH© 
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^ ^ (5Dm-3F*3 «fc t^5Dm-3R) K £ >9 ^Hft ti:i««B £ *bfc ^ £ # W h frt ft o 
(4) DNAWfJi--Al©ja3affi#<0#*f 

«WBW i *3 9 % A-1544»**©*BMIdgtt«r*'f 6 * W = - K"t"<5 
DM©ffl#ftBE?IJ3^^£Hfc©~e^ ://<-:*PCRj£(«X^14^ p. 591- 
593, 1995^) tiot, *n-~^»rtf©±3k T«E^^JSdS5jl323^©m 
SIB^^I, E^WWfbfc." -f-ft*^ A-1544ttcSfefe# 

DNA((1)#RB) &H^»(50mM Tris-HCl, pH7. 5, lOmM MgCl 2 , lOrnMi^^* h~ 
/V.lOOmM NaCl)^lC*3V>T^JP5^PstItSallT?^H ; en^Ur::o 
ft!llfi»*§JWrDNAWr>i-S:DNA Ligation Kit ver. 2(£S&±) &JBV^geaMKfc 

DNAWf^-AlOttaSEyil*^* ^^^^-(6PIN-2F (E?!l##6) *3J:t* 
6PIN-2R (BB#I## 7 ) )«MRII-U1sj*Ufc. 

fcfc. r (D2®(D^^ (6PIN-2F*5«fct>*6PIN-2.R) £: IWB© £ BaMfcfb 

A-1544^^-fe#:DNA?rv i >'7 9 l/— b £ UTfflV^PCR^^&fr ofc„ PCR^J&te. 
Takara LA Taq (M5t*±) t PCRMMBW. (Biometrafct T Gradient) £JSV\ ^ft 
£98*^ 2O0>|HU y V^^#*tr68 , C, 5#^52m b ^J&£35|I]« 

- $)3. 5kbp(D^:# $ ©DNAlUrtf CDNA»f Jt"Bl) $)2. 8kbp©^^ £ ©DNA 

- <DPCRmmmj&mi>* hmm^-Bi & * imw^-ci &suprec pcr Gaeartt) 

fcioTHHRUyt. ^lC#btbfcDNA»f>T--Bl*5J:TJ«DNA^-Cl^oV^T, 
^iJ$rfilW-r5lcJ£S40^DNA»fJt4r#Sfc&l^ 015(2)4:181*1^9^5 K"< 

pT7Blue T (NovagenttK DNA Ligation kit ver. 2 Ojdg&tt) , 
JM109tfcfeJ:t*/9*5 KflfiR** MQIAfilter Plasmid Midi Kit, QIAGENtt) Sr 
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(5) DNA©fJt-Bl GKJ3. BkbpOlM X) *3 J: T>*DNA»Lfi--Cl «. 8kbptf>lM X) <£> 

fltPJC (4) T*# fltzmm Jt-Bl *5 i T>T)NAiT>T--Cl <DJ&£ME?lJ &DNA*&SIB?lJ8?#f 
^g(PE Biosystems 377XL)Sr;BV\ ? << $ — ' 1M 9 A* ' 

5 7 g^IB^lJIif BLAST search^ -C^^bfc^m^ SE?lJ#-5§- 1 £>i£Sl322~}£S2548 

a— Ki"«0RF(^T, psmA^VN5)^#ftU^o -tUTpsmAW:, * b 5 

• -fe y 5577— A3(2)©^- b^ n AP450(CYP105D5) £#t^£*b67S; /SHE?!I£s 
* M/^h$t^ • U lf^V^©9 L h^oAP450(CYP105D4)a:*i3fe$tLST5y 
SfeS^iJ fc* t> i« V v|B |B3tt Sr =fiT U (*i ISH472. 6%) % £ fete* b W^b^-fe* • ?V 
±$*(D*?h# nAP450soy(SoyC)t!ltJt|fe6*I]lSV^PH4SrWU^:(tlPtt 
69. 4%) o t^bpsmA}^ h^n AP450^^7 B O7K^?'f^*^="- K"t"5 

$.tcpsmh<D-t <TWt 1 Ol£X2564~i«276l) mtt3F-4S* -f 7° ©7 

5)^^Lfc 0 psmB^a— K-f-5^W«^^«660(OT5/^b^?), *b 

tt$r^b(83.3%), £bt-* b i^b^-fe* ' ^St^C7xumy 
soy(soyB)H:1>Jt««Ji«V>*il3ttSr%Lfc(tBRtt57.6%), *<Dtcft. psniBte« 
^g3t£fiv\ psraA fc*m*«Mk*:fir 57*VRW«:3-KU^5i#A 

:psmA*3J:t/psinB4rt-o^JHl5ift#©f^J* 
(1) A-1544^ft^<OpsmA^J;t^psmBOjW^^^i" SDNA^OP^, 
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NdellM hSrf+iPUyt^-Y"?'— DM-NdeF (MB?lJ#^-8) *5it/5* ^^Speli^ 

(OTfikO)-??**-*— (DM-NdeF*5J:tKlM-SpeR) t%W\l (D ^#fcA-1544$c?fe&# 
DNA ; lf'7 : 'i / 7 P ^ — h £ UT^V^TPCRJxfS'lrtTofco PCRRjSfit, Takara LA 
Taq(SP5t%t) £PCR*|ii'I^e(Biometra*± T Gradient) &ffiV\ 3£I&«:98 , C* 20 
fpf^ r=--V v^£#*&6tfC % 25^118^ 5 2gkPt©RJiSSr30lB]«ft«!)3BUfc. 
- PsmA*5 iTJSpsmBSr-^tpJKll. 5kbp<^# S ©DNAglrtf (J^T, DNAl^rtf- 

di i v n 5 ) a>mm & w ©pcr*b fisjEsat** ^dna^-di &suprec pcr (mm 

(2) /7^5 KpTC-DM©«8i 

P T7NS-CamAB(W003/087381#ffi0 SrHRfiKS (5(toM Tris-HCl, pH7. 5, lOmM 
MgCl 2 , lOmMv^^ W /U, 100mM NaCl) »f T?fWIS#*NdeI SpelKl J: 9 
LT^^S KflHMfeSrf&fco IBI«»zi|(r3S(l)*C»fcDNAWf>t-DlSrf|HllS»*NdeI 
h SpelT-^fc U # btb^DNAif Jt-Dl^m-fb^ £ * 5 MWbft «\ DNA 
Ligation Kit ver. 2(M3S) ^/BV^^LfCo frfcl <fc o T , psmA*3 J: tfpsmB 
© £ ft fc^i" 2> DNAifr jt-Dl i . ^V^^ KpT7NS-CamAB t tf^ffi £ frit. 
m$. 5kbp<DlM yCtDy'y * 5 KC/9*$ KpTC-DMif^-fS) ^fll^^tbfCo 

(3) *JI§@^fMegM*BL21 (DE3) /pTC-DM©p^ 

TSfPK (2) TWR Vtc^v^^ KpTC-DMSrffl V , *J»0BL21 (DE3) aytffyb 
•feA-(Novagen*±) ZMM^^fro - 5 Lt\ 5 KpTC-DMT?^«*5s* * *b 

fc^J»0BL21 (DE3)/pTC-DM$c&#fc 0 

HJfe^j3 : psmA^Jzt^psmB^^O^M^Wfe^^i^Tia^T^^tL^, 

ME-265 (75ME-282-— iO^ife 
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O 




ME-282 



(i) mwte&fcm&L<omn 

mmm 2 o) -c#fc^«tem^^«BL2i cde3) wc-mm* *. t* 

BL21 (DE3) /pT7NS-CamAB|*©»M««:T ^ y ^50 ju g/mL&^tfL-Brothigi-lil 
(1.0%^ b MJ^fy, 0. SO/oSNi^i^^ 0.5%NaCl)3mL<E>Aofe:15niL^<Di£ 
|tfffte;|ML37W20l$IBJiB£ 5^Ufc 0 ^©®«ig*^<D500/zL&T>'fc o v' 
y ^50m g/BLSr^tpL-BrothWfifid. 0%^* b b V 7 b >\ 0. 5°/»&^;^ 
0. 5%NaCl) 50mLOAorc250mL^WH^ 77^=> l-fitffi L32 0 CT?3B#Pp^ £ 5 
Ufc^ lOOmM IPTG(isopropyl- j3 -D-thiogalactopyranoside) &r50/*U 80mg/raL 
5 _ T ^v/i) ^£50 u IM^MM U 32°CT6B#F^^ t 5 bfco # htbtz. 
&mm*&>b#M (5000rpm, 10^M) U MW*M#>fr e ifr&lOOmMy VfifcHMB 
«E(pH6.1)1.75mL^!B»U ;i*U-80%^y -fen— ;V&250mU 8rag/mL ME-265& 

^200ML^rT-fe b = b V ^WmL-etttti U HPLC-T?ME-265&£in4E-2824&$iJS U 
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##f^ffi : Shimadzu HPLC lOAvp 
jjy J* : CAPCELL PAK C18 SG120( <J>4- 6mm X 250mm) 
W&M : 45% 7± h~ YV M0~15#) 
60% T± Y~ V V /U (15~30#) 
45% T±h~YV ;K30~45#) 

$m : lmL/# 
$itii : UV240nm 

^>-v?zc^-> 3 ^* : 10/xL 
%?J*m.g. : 40<C 
ftmrnm : 45# 
*JM$H#IW : ME-265 24. 8# 
ME-282 12. 1ft 



mg/L 


BL21 (DE3)/pT7NS-CamAB 


BL21 (DE3)/pTC-DM 


ME-265 


143 


0 


ME-282 


0 


130 



(2) m%^^WK^-W.t^h<om-2B2(O^M ■ 

24^FWS^b^S:^1.8mL^7K4mL^A0x.^ g^^^Sml/eillk 4mLX*2tHltt 

tco <&bi\1t]%fe&Wm# > ^77 -f — (MERCK Silicagel 60 F254 0.25mm 
J£IH9$i ; ^^f-V : f^ai^/V=l : 2) K£ *) HMRU ME-282&0. 2mg#fc 0 
•H-NMR^^^ hMCD 3 OD,50OMHz) : 5 ppm(3£#, fe^jBfcjCHa)) : 

0. 87 (3H, d, J=7. 0Hz) , 0. 90 (3H, d, J=7. 0Hz) , 0. 94 (3H, t, J=7. 3Hz) , 

0. 97(3H,d, J=6.6Hz), 1. 21-1. 26 (1H, m), 1. 29-1. 37 (3H, m), 1.34(3H,s), 1.44- 

1. 52 (2H, m) , 1. 60-1. 64 (1H, m) , 1. 65 (1H, dd, J=6. 2, 13. 9Hz) , 
1.77(3H,d, J=l. 1Hz), 1.86(lH,dd,J=5.4,13.9Hz), 1. 89-1. 94 (1H, m), 
2.00(3H, s), 2. 43 (1H, dd, J=5. 5,13.9Hz), 2. 50-2. 60 (1H, m) , 
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2. 56 (1H, dd, J=3. 3, 13. 9Hz) , 2. 66 (1H, dd, J=2. 2, 7. 7Hz) , 

2. 89 (1H, dt, J=2. 2, 6. 2Hz) , 3. 52 (1H, dt, J=4. 8, 8. 4Hz) , 3. 75-3. 80 (1H, m) , 

4. 90 (1H, overlapped with D 2 0) , 5. 01 (1H, d, J=10. 6Hz) , 

5. 42 (1H, dd, J=9. 2, 15. OHz) , 6. 13 (1H, d„ J=10. 6Hz) , 6. 52 (1H, dd, J=ll. 0, 15. OHz) 0 
r <Df£M, =>ySP — A*-? tb & *B§0BL21 (DE3) /pT7NS-CamABt^T?«ME-282 1 

fybtlZ # b tlte /&»o it <D KM UT> psraA*3 £ tfpsmB Sr^tf 

BL21 (DE3) /pTC-DMtfcT*te, ME-265Sr» t k> LTME-282 1 &hftZ> t°— * & 

Hb^fco P smA*3j;tJ«psniBdSME-265d^ME-282— ©SEIJHCBB^U 

^11107B(D-^^ K^b^U107D— 
(1) 3^«<gifefrR/S«E©W» 

^IJfefly 3 £ HHUfc:-^ ci 7^ K^-fb^H107BSrKKi UfcWfcSrfTofco ^ 
ig^lj 2 (3) -C#fc^Sr^*J!i«BL21 (DE3) /pTC-DM#c, *3 J: TJ«BL21 (DE3) /pT7NS- 
CamAB^(D^j^a#S:TVtr^y ^50 /z g/mL&-&trL-BrothJftfl&(l. 0%'<* h h V 
-f Y V. 0. 5%g#S^=¥;*, 0. 5%NaCl)3mLOAofcl5mL^^^^fit0 U30°C 
T?20II#NHS t 0 UfCo - <DmM^^m<O^00 u. T Is V >50 ix g/mL^r-^ 
tfL-Brothi#ife(l. 0%^ hMJ^b^ 0. 5%#»3^;^ 0. 5%NaCl)50mLtf>A 
ofc250mD£<7)H^ 77^^ U28°CT'5B#f B ^ £ 5i§*bfc#> lOOmM 
IPTG(isopropyl- /3 -D-thiogalactopyranoside) &50 ju L N 80mg/mL 5-T 5; 7 

»fr#i*l(5000rpnu lO^BB) U «»Sr*»^i. -fr&lOOmMy >m«f» 
(pH6. l)1.75mLte!H»U r*U£80%^ JJ -fe o-/l^250 /z L, 40mg/mL 11107B& 
50ML»Ufc„ ^ 5 UT#<b;ftfc^maM£28 < C, 24H#HRj££*fc. ^ 
toO^.L^T-fe h — h V /Uml/CttWU HPLCT?-^ a KSWb^Mfelll07B*3 
iT/11107D©SSrS!l^UfCe *OW3teBr*«r*4^-f. HPLC©f¥LV>#> 

##f^tt : Shimadzu HPLC lOAvp 
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#7 A : CAPCELL PAK C18 SG120( 4> 4. 6mm X 250mm) 
&Ib*l : 35% T-fe y^(0~10^) 

. 35%~65% T-fe b= b yMlO~12#) 
65% Ti? h y/Kl2~15#) 
35% T-fe b~ b y/Kl5~20#) 
: lmL/^ 
^tti : UV240nm 

^7 7^?fiS : 40^ 
^•tffB#ra : 20# 
UWtitm : 1H07B 14. 3# 
11107D 7.9# 



*4 



mg/L 


BL21 (DE3)/pT7NS-CamAB 


BL21(DE3)/pTC-DM 


11107B 


636 


619 


11107D 


0 


71 



(2) ^%^mW-K^M^h(D-^^ P7^f K^b-8*1107Dtf>5tf# 
24^F^^UfcK^1.8mL^c:7K4mL^*Px^ g»^;V8mL-T?lIIK 4mLT?2[E]tt 

tc 0 '&bfrttmk*WM? n-v h^77^ — (MERCK Silicagel 60 F254 0.25mm 
JSHtt ; Sl^^^vv) K£V IflKU 11107D&0. lmg#fc 0 

^-NMR*^ WV(CD 3 0D, 500MHz) : 5 ppm(^^, ^^^^J(Hz)) : 

0. 87 (3H, d, J=7. 0Hz) , 0. 88 (3H, d, J=7. 0Hz) , 0. 93 (3H, t, J=7. 0Hz) , 1. 18 (3H, s) , 
1*48-1. 69 (8H,m), 1.33(3H,s), 1. 77 (3H, d, J=l. 1Hz) , 1. 82-1. 90(lH,m), 
2. 05 (3H, s) , 2. 49-2. 60 (3H, m) , 2. 66 (1H, dd, J=2. 2, 8. 2Hz) , 
2. 89 (1H, dt, J=2. 4, 5. 7Hz) , 3. 52 (1H, dt, J=4. 8, 8. 3Hz) , 3. 73-3. 82 (1H, m) , 
5. 04 (1H, d, J=9. 8Hz) , 5. 05 (1H, d, J=10. 6Hz) , 5. 56 (1H, dd, J=9. 8, 15. 2Hz) , 
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5. 70,(1H, dd, J=9. 8, 15. 2Hz) , 5. 86 (1H, d, J=15. 2Hz) , 6. 3 (1H, d, J=10. 8Hz) , 

6. 52 (1H, dd, J=10. 8, 15. 2Hz) e 

- (Offi^ ay^n — ;1>X* h 3 :*CJ3§0BL21 (DE3) /pT7NS-CamAB$c-Cte-v ? n 7 

psmB«r^tPBL21(DE3)/pTC-DMt*-e«, -^n^ K*<b^«11107Di #.feft£> t° 
— ^^#btl,fc 0 P smA^«J:TJ ? psmB^-^^i='7-Y K^b^lU07B 

^blll07D^<^^^^M4-UTV^5i t »t^V^, 
HJ£#J5 : A-1544-fe^^^ n—^^flrCOa^ltftifc 

(1) A-1544^**<7>psmAfeJ:t>psmB<D^^^i-SDNA»r>T-C»PM(-fe^7 

BgllllM h^#*Db7t7°7^-v— DM-BglF (gE?IJ#-S§- 1 0) *3£t>*5' 5fc$&fcl 
BgllliM h Ufc7°7 >f ^-DM-BglR (1B^J#^- 1 1 ) £121+ bfc 0 

CI (D2U(Oyj 4 (DM-BglF jo J: tFDM-BglR) t MMffl 1 (D -?#fcA- 
1544^^#,#:DNA$r7^7 P l/'- b £ UTJlV^PCR^/&<HTof:: 0 PCR^fi, 
Takara LA Taq(^g5£*±) £PCR*ii|>gg!S(Biometra#: T Gradient) £J3l\ ^44 
£98^ 20^, ^£63 0 C, 30^, #ft£r68°C, 4£f«^T 5 3|S:|5£<D 

S/S^r30|Hl,# 9 3gbfco 

r (??*|^:. psmA*3 <£ T$psmB*^&m. 5kbp<D^ is (ODNA|fr>f (^T, DNAHfrJt- 
El£V^)aSi#^£nfc 0 rOPCRii^^^^s Ttfu-*?^n%mhKfrrt 
T^-MbfCo ±|B<D^5kbpO^#$ODNA^fjt-El^T^fn-^^^b^0!9 ffl 
LT, SUPREC 01 (^?@3£*±) \ZL £ o X talUX Lfc„ 

(2) 7°7^5: KpIJDMG^)*^ 

P IJ702^H^«^(50mM Tris-HCl, pH7. 5, lOmM MgCl 2> 10mM^^ W h — 
/KlOOmM NaCD't'T^JPS^Bglll^^^m^U-C^y^S: K*M^£#fc 0 P 
«fc^PS (1) T*#7tDNA$Tjt-El <lr®JPS^BglIIX'^>fb U # b HfcDNAS(fJt-El^ 
t^t:^ £ ^7 ^ WMfc s fob%, DNA Ligation Kit ver. 2(^@ot) &JEV^-Cilfc§ 
Ufco itliaoT, psmA*3«3:TJ ? psinBtD^^(^^^^i-SDNA©fjT--Eli. 7° 
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7 * K KpU702 k i>mt^ £ tiltm. 5kbp©lM Xozfy * $ K (7° 7 * $ K 
pi jdmg t fat z> ) £ tlfco 

(3) t^^^ 7 D — = ^^ttA-1544/pIJBMG*|cOW3»i 
fl&5((2)-CW5!lUfe7 , 7^$ KpIJDMGSr^V\ A-1544tfc£r, Genetic 
Manipulation of Streptomyces:A Laboratory Manual. John Innes 
Foundation, Norwich, 1985^|5«fe$tbfc^?fe{^V^K^bfc 0 r5LT, 7° 
Kpl JDMGT^W «5jfe $ tbfcA-1544/pIJDMG^Sr#fc 0 
H»J6 : -fe/^^n— =^^«c^J;S11107B3&»felll07D^©fe^ 
Hlfe^j5 (3)-e#fc^«^^A-1544/pIJDMGtt % A-1544/pIJ702*fc, *5£TJ*7G 
©A-154*|*©**m«Sr. bV^b ^25jLig/mL^tpSMN^(^^ If n — 

X2%, b2%, NaCl 0.25%, 

CaC03 0.32% pH7. 4) 50mL<DAofc250n)L^tf>H^7 9 3 U2#C-C48B#fW 

5JWUfc(ii««*. i&U A-I544t*^«:^^ bUT'b^SrJP^Jtev^. 
#btbfca#i§*^©0. 5mL^^^-^ M^7° b ^25 m g/mL«r^tf SMN^Jfe50mL© A 
o/c250mL^(DH^ 77^ = l-fit® L28 < CT?72B#WSI t 5 igm bfc ({IL, A-1544 
«cH:tt^^ M^7"h^Sr*n^VN) 0 #b;ixfcig^2mL£r#&U £ Me IMP 
^®^Bf&(pH6. 5)£rl00 nU 40mg/mL 11107B^50ML^PUfc o ^ 5 UT#btt 
fc^i^*^^28 < C N 12H#IWRj££**:. ^toOjuL^T-fe b= h V /HmL"C 
ttfctJU HPLC-C11107B*3j;tJ«11107DSSrS!iJ£U^ o HUfett**:* 5 Jcavf . 
HPLC©i¥L.V^ftSr^T^-r. 
##f^S : Shimadzu HPLC lOAvp 

: CAPCELL PAK C18 SG120( <t> 4. 6mmX250mm) 
^l&tg : 35% T-fe h= h y ;W0~10#) 

35%~65% 7±h~ h y/WlO~12#) 
65% T± Y=- V ]) ;Kl2~15#) 
35% T*fe b= h y Ml5~20#) 
?5fE3§ : lmL/# 
ft til : UV240nm 
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U y J»i&m : 40°C 
ftffi&ff$ : 20# 
«»B#M : 11107B 14. 3# 
11107D 7. 9# 

^5 



mg/L 


A-15444* 


A-1544/pIJ7024* 


A-1544/plJDMG& 


11107B 


496 


651 


14 


11107D 


196 


0 


535 



^(Om^ psmA*5it>'psmB^tf7°7^ 5 K*S^*<Ejfe**tfcA-1544/pIJDMG 
psmA^it^psmBcD-fe/V^^ » 7^ K*flrfrtfelll07B 

^bino7D— ©^lufitisr ^^^^bXV^So 

7 : * h ^7° b ? "fe* • Mer-11107^ (FERM BP-7812) *5fe5t 

(1) * b 1/7" b 5: ±X • t 0 «-Mer-11107^^-fefr<Z)DNAOpiSj 
^/l/=i— *^^^0.4%. ^-&3i^^i%^b^StWlCMer-11107t* 

*aatU 28°C, 3BIH*&#Ufc. »foHfc*&*»«r3000rpm, 10^IB3t'£? UTH 
-f£3r*#>fco -^Igfl^bBlood & Cell Culture kit (QIAGEN%h) %:Fii^^Xtfei*,W 

(2) 7^7^f K^b^lllO?^!^?^^'!*?:^?)^^ 0 ^^^^-- 

Ki-*DNAO*BJ^WIS5!l©^ 
* hV7"h5t7 .-fey^7 7— A3(2)<D^-h^Di^P450(CYP105D5)^*i^^tt 

57 5/ $ma?'J UT . ^y^^'^^^- (5Dm-3F (IS?lJ## 4 ) *5 
£T>*5D-1R (BB^IJ##12) )^l+U^L7c'o 
a K^oSb^Sr^ltUTKJCttSrK***:*^ SS^«l»S(=C+G). Y(=C+ 

T) SrftJB bfco 
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Jfcfcl, r©2^7 0 7-l'-7-(5Dm-3F*3«3:tJ«5D-lR) b OTKD -T?#fcMer-11107*fc 
ifefe^DNASr^V^'V'— b b UTJBV^PCRRjC&SrfTofco PCREJESW\ Takara LA 
Taq(£$g36tt) ^PCRiiitii^fiCBiometratt T Gradient) SrJBV\ ^tt^98°C, 20 
=gj>Hfl % T~-y ^£50^ 2#IHk #«&6tfC. 30#ratT53^<D^^35Hl 
«5gUfc„ *&300bp©*#£©DNABfrtf OUT* DNA»f>T--A2iV>5)* s 

*B«*tbfe. r©DNAWr^-A2tt7K»^ki£14Sr*i- 5^ w^fffca- Ki"SDNA 
O— ^-efcapTf6ttdSjftV\ PCRSiS^rJ««U^:DNAWfJt-A2Sr, RJSttA^b 

SUPREC PCR (£ig3S*fc) <fc o -ClSUCt Ufc. 

& b^DNA®f^-A20±tSBa^J?lr«l*f-r 3 K:J£ 5 fiODNA|£r>T--A2&# 5 
g^t, 7*7^5 y*<9 9~- pT7Blue T (Novagen&M^DNA Ligation kit ver. 2(S 

T > y f (50 /z g/mL) , X-gal (5-bromo-4-chloro-3-indolyl- 0 -D- 
galactoside ; 40 m g/mL) s IPTG(isopropyl- /3 -D-thiogalactopyranoside ; 100 n 
M) 4:^tpL-Broth3SE5€#lfi(l. 0%s*9 bfD^f^ 0. 5%i£-&^^ 0. 5% 

frteW&&$:BW£> 3D-^7^ tr-> y ^ (50 n g/mL) &^t*L-Brothi£fltf£% 
b b y 0.5%#©^^^, 0.5%NaCl)-e*&*Ufc o *i3®L,fc7£ 

KttaH^y MQLAfilter Plasmid Midi 
Ki^QIAGENftO^/^-C^^S: n)NA©$MS»»l«rfTV\ -£S©DNA$t>t--A2& 

(3) * a — = >- £ ixfcDNA«fr-A2©ttaSKW©«Wf 
lltPS (2) t?# h HfcDNASf ,H--A20m»SB^J ^DNAiMIB^flf £i« (PE 
Biosystems 377XL)£fflV\ ^>f • ^ ^ ' ^-^^SrC* 

msOObptmrnZfttctiK iMKKW^«f©*S*, E^;ite325bpT-fcSr^ej§ib 
o fc (IB?U## 2 ©*£2£837~:!fc2£ll61*J80 . * P — = V £ tUfct&lEO 
325bp^DNAiE?lJ^P^^^HUfB^PCR^©B#t-^ffl Ufc^fclS©^^ ^— 
/fc-T^DNAlBW JLffi £ *WtOT% ttll5WPCR^-C«DNAifM--A2^iS £ <£>2«if£> 
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•7=7 A ^— (5Dm-3F*5 £ TJ«5D-1R) fcj; 9 £ ftfc i 1 t * o 

(4) T)Mm}ir-A2<Dfflmmt$(.<DMtiT 

SDNAO^WBB^Jjas*^^^©^^— ^PCRfe(#Bl!&X^14^, p. Sgi- 
SgS, 1995^) l-£oT, ^ n-=^Wr^OJL«E, TW^JK^^jl^^^ 
SBB?lJ^*iil>Ix ^n— 13?iJ3?#fbfc 0 i-^t>*>s Mer-11107«Ejfefe# 
DNA((l)#jl)£N KM«$£(50mM Tris-HCl, pH8. 5, lOmM MgCl z , lmM^^ W h 
— JV, lOOmM KC1) ^T-ftJPSiNlBamHI-C, HM&(50mM Tris-HCl, pH7. 5, lOmM 
MgCl 2 , linMi^^* W /KlOOmM NaCl) f -^UW^^sll-Q^fl^nmit Ufc„ 
#btbfc#a»JPS^*WDNA^^DNA Ligation Kit ver. 2 (^7@3gi±) &J^T 

DNA^f>i--A2^SiB^J^b> ^7-f-v-(7PIN-2F (IE?iJ#-*§- 1 3 ) *3£ 
t>*6PIN-2R (BB^J##7) )£^thWft&U*: 0 

^tCi(D2acO7 0 9-i'^'-(7PIN-2F*3«fa«6PIN-2R) t MfEO g BSt^-fb 
Mer-11107^£,#:DNA&-r b £ VT/J^TPCR^SSrtTofco PCR^/fcte, 

Takara LA Taq(^?Ia£*±) £ PCRltipg^a (Biometrafcb T Gradient) &JlV\ ^44 
&981C, 20#^s V V^t#«£68 c C, 5^fBW52^0^35|H^9M 

Ufc„ 

^ O^JH, ^31. 3kbp<?5^:# £ ODNAPHrjf (DNA|$lR--B2) fcjfcl. 4kbptf>±# $ ODNA 

- Ki" 5 DNA*3 «fc I** <D_U5tt t T»|:® trt>NAlE?lJ £^1" 3 DNAT? 5 Wt&tfc 

r (DPCRmmRfoWfr bDNAW>T--B2*3 £ DNAUr>i--C2 &SUPREC PCR (^?S5tl±) 
^ioTtElI&Lfco ^tC#bnrcDNA^-B2*5j;tH>NAif>T--C2^oVNT, *£g@B 

pT7Blue T(Novagen$th DNA Ligation kit ver. 2 (^gatfr) ^ :*:B§® 
JMlOQ^fcJ;^^^^ KMfSHf-y MQIAfilter Plasmid Midi Kit, QIAGEN^t) £r 
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(5) DNABff)v-B2 (ftl. 3kbp©lM X) & £ t/DNA®rJt-C2 <*6l. 4kbp©lM X) © 
&SiB?IJ©fi?#r 

§£S(PE Biosystems 377XL)«rJBV\ — 5*— * — ■ 

v*&-Cfi?#rL/c 0 r©£ 5 fc&£SB^J©##f*rfrv\ DNAllTJt-B2:fcJ;T>T>NAl^ 

^--C2gB^iJd^ b % BB#i#-J§- 2 }^ $ ;h,fc"2329bp©:&gBB?y©1f $&£r#fc 0 

^©2329bp4'©;3— 7°^ ' !J — ^ * 71"- -M0RF)&&3tUt£;i£, 2 

^ 7^IE?>J$:BLAST searchfcTtfeSfcLfcilfc^ E^U#* 2 ©*tt3£420~4tt3El604 

AP450 ifiV vfclRHft 395^0 ©T 5 7 b S * >v<* 
=3— Ki~^0RF(^Tx bpmA^ 5):6 s #2Eb;fc. ^rUTbpmA«, A- 1544$^^ 
g|b^:psmA©T5y^ia^J^ft 1 b^V^|lH±^b(tilRltt67.4%), ^bt-^ b 
UT'h^-lr^ • j^y-fe^:*©^ n AP450soy(SoyC)tet>Jfctfe6tiftV , 4BEH*4: 
5fr Lfc 0HPH464. 8%) o r. © i £ 3&> bbpmA^^ h ^ o AP450* 7*©*BMbl** 

^fcbpraA©"t-CT?JSE(@2^J#-^ 2 ©±&Sl643~:&Sl834) Id }i3Fe-4S ^^^©7 
*V^K^^^lftV^rattSr*i-S^ W"?^««r3—Ki-a0RF(£lT. bpmB^ 
5 ) #:#&UfCo bpnB*s = — K1"5 * «te64lll©T ^ 7 D * A- 
1544}» ¥81 UfcpsmB© T 5 / ^BB^JfcS * V ^ EH4«T*r U (ft HH481. 0%) % 
$ M^T" h ^ Hz* • "fe y # 7 —A3 (2) ©^ b t P AP450 (CYP105D5) t 

£*l5TS y®JiE^J©-rCT«S©73:WK^V^^*i^^tt5T5 /BHEWfcfc 
JfctSE6*JlSV>*B|^tt4r^rU*:(76.2%). -?:©7t£>, bpmBte«^H5ji£&V\ bpmAt 

(1) Mer-11107^*3fe©bpmA*3j:t^bpmB©M^^^"i-2)DNA©f>t©l®^ 
NdellM h^HM^tc-^V^^— 07-NdeF (iS2?U#*l 4) &£t>V JfcflBfcSpel 
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1M hSrf+iPLfc^^-v-OT-SpeR (IB?U#-i§-l 5) ^r^ffU^bfc e 
£ <D2m(Dyy^ -v- (07-NdeF*5<t^07-SpeR) £ Hj&tfll 7 (l) T*#feMer-11107^ 
^#:DNA^X^ 0 1/— h t LT^TPCRa&&fTofc 0 PCR^J&ta, Takara LA 
Taq(M5itt) £PCRigi|S^e(Biometra*t T Gradient) £fflV\ ^^98^, 20 
5g>IBj N T=-y ^^^#«^68°C, 2^>MfT5 2il£RI©SJtS«r30lH]Jft?)3gU*io 

r ©Jg* % bpmA^o J: t*bpmB&-gtriRj 1. 5kbp©:*: £ $ <DDNA»r Jf (£AT\ DNAirJt- 
D2 & V > 5 ) *S*H«S £ tbfco - ©PCR*&<6Kj£ift;6» feDNA»f >t"-D2 &SUPREC PCR (3£$B 

(2) ^9*5 KpTC-D07©#tfi 

pT7NS-CamAB(W003/087381#fli) SrH^»*j£ (50mM Tris-HCl, pH7. 5, lOmM 
MgCl 2 , lnMi??-** W lOOmM NaCl) ^flJIKfiMKNdel fcSpelteJ: 9 Mb 

t^7^5 KflHWfcSrWfc. R«JcS&3«(l)T»^:DNAWf^--D2SrfWIS#*NdeIi: 
SpelTflMb U » Jx/tDNAWr>i*-D2©^b«» £79*$ KttHfctt i: &\ DNA 
Ligation Kit ver. 2(£iB3S) Sr/SwrStltL*:. r^ioT, bpmAfc iTJfcpmB 
c^Mlfr &rt^-^^5DNA$rJt-D2 £ , ^ * 5 KpT7NS-CamAB t &j&te£)fc1t 
» 5kbp(DlM X^7^5K(^7^^ KpTC-D07 £ 5 ) $ 

(3) *I§M712«3S$M*BL21 (DE3) /pTC-D07 ©f§§g 

WSJ (2) -C'UMUfcy^ * 5 KpTC-D07«rfll V vC % :*;J3§^BL21 (DE3) ay^fV 
b-fe/KNovagentt)S:3^K«itftU^. iHt, 7°7^ 5 KpTC-D07t?^5ME*$ 
tb^:7CJ3*®BL21 (DE3)/pTC-D07tfc£#fc o 

UttfU 9 : bpmA*5 «fc tfbpmB & % O^ttJBJHEjfcflKfc i^^py^f KSMb 
•g* 1 1 1 07Btf> 1 1 107D^O^: 

fiJfcFd 8 (3) T?#^^«telfe^J»«BL21 (DE3)/pTC-D07**5 «tTJ« 
BL21 (DE3) /pT7NS-CamAB^O^M-e:^T > If V !) >-50 /x g/mLSr^frL-Brothigi-fe 
(1. 0%^ hhljyhy, 0. 5%B*&^ d f'*% 0. 5%NaCl)3mLOAofcl5mL^(^W; 

U37'CTf20NPlW^ t 5 bfc 0 £ <Dmmi%mm<D500 n L&T V tf*> 
y ^50 m g/mL^-^tpL-Brothi^^Cl. 0%^:? h b ]) 7 V 0. 5%S$S^ d f' * , 
0. 5%NaCl) 50mL<DAo ^250mL^<DH^ 77^3 fct&M L32 < C-C49#PB® £ 5 
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Lfc^> lOOmM IPTG(isopropyl-j3-D-thiogalactopyranoside)^r50MU 80mg/mL 
5 _ T ^ j y m LJE#Sfcbn U 32"C"T?5H#l«a£ 5 Lfc, # fettfc 

(BOOOrpm, 10#M) U @«r*&fc„ rKSrlOOmMy ^ifKBMK 
?S(pH6. 1)1. 75mMC|»i9L N m^80%^y -fen— /U$r260/iU 40mg/mL 

24B# * iirfcc £!/£»00 m LSr ^ * 7 -^600 /z LTtt W U HPLCT?^ * o 7 
K5R-fki^»lli07B^J:tJ«lll07D©*SrJB!lJfebfc. ^©SUtel***:* 6 fc^i*. 
£fc\ HPLC©^LV^#«rJsJlTH:^i- 0 
#*lr=gfi : Shimadzu HPLC lOAvp 
•ft y J* : Develosil ODS UG-3 ( <f> 4. 6mm X 250mm 3 Aim) 
&S)ffi : 45%~55% * * 7 ' — /Is (0~5#) 

55% 9 / — ;K5~13#) 

55%~70% y 9 J — A* (13~1.7#) 

70% * 9 J —A* (17~2l£0 

45% J — ;V (21~25£0 

$55$ : 1. 2mL/^ 
$m : UV240nm 
-f ^ v 5 ^ y -> 3 ^^ft : 5 jtx L 
# 7 AtaS : 40°C 
*M>f «PlH : 25# 
fiUWIW : U107B 12. 2# 

• 11107D 4. 2# 

3S6 



mg/L 


BL21(DE3)/pT7NS-CamAB 


BL21(DE3)/pTC-D07 


11107B 


162 


156 


11107D 


0.00 


0. 78 



r ayfP — yWT-fo 6 ^:J3iffiBL21 (DE3) /pT7NS-CamAB^T'«-=f; * n 7 
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K3Mb-6*1107Dtf>fc°— ?\$'&bntefrotc(DKttVX, bpraA*5 il/bpmB^r^ 
tl'BL2l(DE3)/pTC-D07^-T?«, ^07^ K3Mfr£#U1107D<D fc°— ^ 3S#fe;ft,fc 0 
i^^^J:^, bpmA*5il>*bpmB^-v^ny^ K^fc^felll07B/^felll07D^<« 

^IWJ 1 0 : A-1560}* (FERM BP-10102) te&mfc^fDM&M&KD&M 
(1) h-l560$i%£&fa<OWk<DWn 

&«U 28°C^ 3 0P^iS*bfc o #b^fc^^^r3000rpm, 10#P^3f>k Utf# 
Ir^ftfc, -^(D^ft^feBlood & Cell Culture kit (QIAGENft) SrJSV^T^feffc 
DNA£P^Ufc„ 

R^SDNAtf^r&lftlEJlJC*:? n — = 

* M^h^-fe* • -fey^y— A3(2)<^^nAP450(CYP105D5)£j£3££H 
57* y^fB?!l£r#%K:L'r, 5 • ^"7^^— (5Dm-3F (1B^J#^4) *3 

,J:iO«5Dm-2R (MB^J#-§- 16)) *WOfr Lffr& Ufc 0 

=3 K^O^b^^r%ItUT^tt^iS«>^>^*^x ^i^SS(=C+G), Y(=C+ 
T) %m.m UfCo 

r^2ffic07 B 7'1 > -^— (5Dm-3F*3^T^5Dm-2R) £ tlffi (l) -e#fcA-1560$c$b 
-fe^DNA^r-rV^l/— h £ UT/8V^PCR^/&£fro;fco PCR^J&te^ Takara LA 
Taq(S?i5t%h) iPCR*ti}>Iil«(Biometra#: T Gradient) &ffiV\ ^tt^98 < C s 20 

m !)Itfei ^rtf^Jii:, $J750bptf>:*:t £ ©DNAHPftf U^TV DNA®t,K--A3 £ V^ 9 ) 

^-^-e^^pJlg^^^VNo PCR^^TliililbfcDNA^fJt^AS^, S^^b. 
SUPREC PCR (MJStt) K i. o THUlX Ufc a 

btbfcDNA»lT^-A3<DmSiE?lJ^*fi-5 fc£ 5 *©DNA#rJt-A3<l:#3 
^7^5 K-<^ pT7Blue KNovagentt) JdDNA Ligation kit ver. 2(S 
fi3£80&JBVNTmm>Ht3*jg*&U *JMfiJM109** (Stratagene*t) 
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^UfCo ^(Ofe, T^t°->y V(50/zg/mL), X-gal (5-bromo-4-chloro-3- 
indolyl- j3 -D-galactoside ; 40 ju g/mL) . IPTG (isopropyl- 0 -D~ 
thiogalactopyranoside ; 100 mM) Sr*tfLHBroth*35#itt(l. 0%'<> h b U 7° b 
>\ 0.5%@#S:^*> 0.5%NaCl, 1.5%*^)«rfflV^, ^W»$*tfc*lMil 

g/mL)«r-^tfLHBrothtt#*»(lV^ hhVfh^ 0.6%Wm=-**. 0.5% 

NacD-ct^bfco igmufc^K^m^®^^^^ 0 ^^^ mm** ^ 

(QIAfilter Plasmid Midi Kit, QIAGEN^) l:fflV^T7'7 ^ 5 KDNA©^»»««rf? 

V\ — Jg*©DNA»f>i--A3«r#fc. 

(3) $ n - n £ tvytDNA»fjt-A3©4&Sia^JO^f 

ttPS (2) -C# bn^DNA8ff^-A3©^SSB^J«rDNA^S@a^J^W^» (pe 

Biosystems 377XL) *«V\ ■ fr—**^**"* 

#b750bpi«3£*tbVt)6^ &£E?U##r©*£*s E5fei-«74ib P t?fe5 r #03 

* o <gB?U#* 3 ©^S616~^S1356#^) . * n is ^ * tbfctWB© 
741bp©DNA@B^J<DM«l-«StrlB^PCR^^^^^^ffi Lfc2«*©^?>f ^-l-M 
JEfi^*DNAKW*SJItW**b*:©T?, |(rfB©PCRRlS-t?ttDNA»f>1r-A3dSr02a«S© 
-7=74-*- (5Dnr-3F*5 <fc 5Dm-2R) Kl J: 0 §iltIi^b)i»i:fto 

(4) DNAWT>v-A3©JH3affl#<0fl?#f 

DNA©aS^BB^J^^$ttrt<Df-f >v*-;*PCRSfcM&I^14#s p. 591- 
593, 199559 J: o*t, * n-^^lfrJt^JA T«^-tS^^^^^ 

*o-:=W\ @E?«rb/c 0 A-1560t*Jfe## 
DNA((l)#HH)«r. K^W^(50mM Tris-HCl, pH8. 5, lOmM MgCl 2 , lmM^^ W h 
-;V,100mM KC1) ^^*3V>-C$IJPS^BamHIt?, L^M(10mM Tris- 
HCl, pH7. 5, lOmM MgCl 2 , lmM^^ W b-/V)«=f^teVNTftfllB»*KpnIT, H» 
»(50mM Tris-HCl, pH7. 5, lOmM MgCl 2 , lnM^** W b-A-,100raM NaCl)*^ 
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Ligation Kit ver. 2(^@3ftft) £JB.^Tg BWHfc, 

DNAKr>H--A3(D^SgH^J^b> ^7^-v-(5PIN-2F (iB^IJSf 17) *5j; 
T/6PIN-2R (1B^IJ##7) )^lSt|-U^U^ 0 

r (02^^=7 A ~*— (5PIN-2F*3 £ 6PIN-2R) b f&IB© S BH^b $ii:fc 
A-1560**ffe£#:DNA&-r ^l^— 1- t LTfflV^TPCR^^^TofCo PCR^J&te, 
Takara LA Taq(Sii5t£t) irPCRitii>I$efi(Biometra*± T Gradient) SrJBV\ ^44 
^r98 t C, 20#Pp^ T--y >-^i#ft^68°C, 5^1^ 5 2©Pt<D^35HI^ <9 5g 

^ (D^*, $J4. 5kbp(D^ £ $ ©DNA»iH- (DNA$TJt-B3) i: $J3. OkbpGD^t £ ©DNA 
^ (DNA»f Jt-C3 £ ftll. 7kbp<0^:# $ ODNAHlH" (DNAWf Jt~D3) ^Sj^ijig Ufctf*, £ *L 

igc tpDNAlB^'J 5r*Tf % DNA"? -5 "BTIBteas * V \ 

CI ©PCWt9ffiRJ&lfc*» £>DNABftH--B3*i itK)NA^fit-C3*3 i t^DNAif>i--D3^ 
SUPREC PCR (£$B32rtfc) J: o T HMX L fc. 2fe fc# b tLfcDNABfr K*-B3*3 ± l>T)NAl#r 
#-C3*5 «fc t/DNA»f Jt-D3fcoV ^, ^SSB^J Sr^Wfi" 5 M 5 *©«-DNA[ftH- 
ttf|B(2)fcP^I^7^^ pT7Blue T (Novagen*±) , DNA 

Ligation kit ver.2(£$B3£tfck ^J»«JM109ttcfe J:!*/? * 5 K*»«*y h 
(QIAfilter Plasmid Midi Kit, QIAGENtt) £rfflV N "t\ — feAiD&QWmFr&'&tCo 

(5) DNAUff K--B3 ($34. 5kbp<DlM X) , DNAHr>H--C3 Gfo3. OkbpOlM X) *5 £ 
DNA^>i--D3 Gftl. 7kbp©1?->f X) W^SSH^J^^ff 

IWffi (4) T# b tltz.WAm Jt-B3, DNAWf>t-C333 «t tflDNAfeUr tf"-D3 <^SIH?lJ ^rDNA 
46iSiB9!MSP*f3Sia(PE Biosystems 377XL)£JSV\ . y-j ? 

)\,- is~-?^l/xmx*MVrl>iz. 0 r.©£5fc££E?0©A?$f'MTV\ DNA^Jt-BS, 
DNA6Ht>H--C3 *3 £ TJ^DNA W>S--D3 OIB^IJ (D■^'^b^ BE?J#* 3 £ ftfc 1860bp <D±& 

r©1860bptf (OHr—"fy • Jl— • 7W- A(0RF)$r^bfct-5 N 2 
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5;yM?lJ£BLAST searcMZX^m Vtcfa^ ^##3 0^172-^1383 

a— Ki"?>ORF(WT> tpmA£V>5)30S#flELfc o -tLTtpmAtt, ^M^hS-fe 
• -fe y * 7 -A3 (2) ©5=- b * a AP450 (CYP105D5) £ 3f £ T 5 / ^IB^JJ- 
ftt>i«V^|ltt^L(tBIlH477.4%), A-1544^*^^g|UfcpsmAOT5: y^SB 
tiiSV^Illtt^^'Ufc (+iIHtt76. 6%) 0 ^btpraA^^ b ^ n AP450 

^fctpmAOi-<*T^(@B^J#-§-3 0^Sl399~^Sl593) ^«3Fe-4S^^ 7° CD 7 
^ VK^v^X-^V^IHtt^-t-S^^^^K^ 3 — Ki"SORF(^T> tpmB^ 
5)>W£Lfc 0 tpmB^=i>-Ki-S^W^^K{i65^CDT^ y^b^«9, A- 
1544^k#gtL.fcpsmB<DT 5 / ^lE^J^ft ^ffiV^SlRlte^^ U (tg|D-t481. 0%), 
* M/7°h$-fe^ • -fey A3(2)(D^ n AP450(CYP105D5) k$&fe£tlZ> 

r s: y ^BB^iJ ©1~ <*Tlo 7xi/K^>^i £ *v£ r $ / ^IS?U k h mi v ^ 
1^-14^*^^(82. 5%) o Z<Dtc#>, tj>mBnm.*fcm*&\<\ tpmhtm^mit^ 

*l£#iJl 1 : tpmA*5«tt) ? tpmB^ 1 bo^K^^#:(D^^ 

(1) A-1560t**5fe<DtpmA*5 < 3;tJ ? tpmB<DM^$r^W-t"SDNA^f>T-<DWM 
H»J1 0^^:*3V^T^UfcgB^J#•§-3(D^Sia^J^Sr##^UT. 5' 

NdeliM Y* J ttM\sK-7°7'<-*— tpm-NdeF(ia^J##l 8)*3£t£5' ^g{CSpeI 
iM h%ttMVfey° : 7 4-*'~- tpm-SpeR(iB^lJ##l 9)^H-UMbfc 0 t^(-s 
ClcD2«cD7 B 7^-r— (tpm-NdeF&.fcTJHpm-SpeR) kMMMl 0 (l) -C#;fcA-1560$c 
^-fe^DNA^r-r^^W— h ^ U"CffiV^TPCRS:/^=lf : ^Toy t Co PCR^/fc}^ Takara LA 
Taq(^@5i*±) tPCRi|"|iS^@(Biometra1± T Gradient) &fflV\ i£'l±£98 < C, 20 
> ; 7*H#A£68 C C V 2^=fT52W<D^^30HI^9albfc„ 
r<D^, tpmAfeimpmB^^-Ml.SkbpOT^t ^ODNA^f>tt(^Tx DNAirJt- 
E3^5)2>Si|i|>I£;ft,f:: 0 r(DPCRiii|'IS:«^^bDNASlrK-E3^SUPREC PCR(M 

(2) :7°7 * 5: KpTC-tpraABO#^ 
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pT7NS-CamAB(W003/087381#fig) £rHi^tgf& (50mM Tris-HCl, pH7. 5, lOmM 
MgCl 2 , lmM^^ W h-M lOOmM NaCl) *T^JPS^*NdeI t Spell' J; "9 
XZ?? * § K«4fc£#*: 0 IH$UciitPl(l) l?#fcDNA^r)t-E3^$iJPI^*NdeI £ 
SpelT^mbU #btlfcDNA»f>T--E30TO^t7 B 7^^ K?Bfc4&£«r, DNA 
Ligation Kit ver.2(S«a£)S:fflV^5tjeUfc. rtbtCioT, tpmAfc £ tftpmB 
(Dmjf&ftMfc^-fZTiMmK-EZ -7=7*^ KpT7NS-CamAB h $ ttfc 

Jjft9. 5kbp4>lM 07" 7 * 5 KpTC-tpmAB £ * ftfco 

(3) ^0^K(BJM*BL2l(DE3)/pTC-tpinABOWili 

HJfrBIl 1 (2)-CWSSlbyt7 p 9^5 KpTC-tpmABSrJSVvr. :*:Jj§0BL21 (DE3) a 
Vk^^b-fe/KNovagentt)^®^^ - 0 LT, ^ ^ 5 KpTC-tpmAB T? 
£ *L*::W»fliBL21 (DE3) / P TC-tpmABtfc£#fc 0 
ggjftftll 2 : tpmA*3j;t/tpmBSr^o^:fl|0^®^m^t-«t5111O7B<DlllO7D^ 

B&^S (3) -T?#»Sftem*J§0BL21 (DE3) /pTOtpmABt*. *5 <fc T$ 
BL21 (DE3) / P T7NS-CamAB^»^^a«:^T ^ bTf y V50 /z g/mLSr^tf L-Broth«f tfl 
(1. 0%^^ fMJ^hy, 0. S 0 /^-®^: 3 ?-^ 0. 5%NaCl)3mLcDAofcl5mL^<£>l& 
^W^=fit^U37°C-e20B#W^^ 5i#^Ufc 0 i©tt«J&*l»tO500ML4rT^trv 
y >50m g/nLSr^tpL-Broth#*fi(l. 0%/^ f h V zf h >\ 0. 5%!**^;** 
0. 5%NaCl) 50mL©Ao fc250mL^<D =M 77^ = KAMI b32°Ct?4B#W^ t O JftH 
Ufc^> lOOmM IPTG(isopropyl-^-D-thiogalactopyranoside) £r50/zL^ 80mg/mL 
5 _ T * y i^/y ^»S:50izUK2fe*S*DU 32 < C-C5B#MiIi 5ig*Lfco #fetbfc 
ig*?$&S<fr#8£<5000rpnu 10#W) U *l#*r*fefc. m&100mMy 
$(pH6.l)1.75mL£?i$gU ^tbJei80%^y -feP-;V&250AiL % 40mg/mL 11107B 
5rl2.5ML»bfCo r. 5 U-C#fetbfc^S«^28°C. 24#tWRJ5 3 
RJES«E400 m L& * $ J -;V600 M LT?tttti U HPLC-T?11107B*3 J: t5lll07DO*Sr»l 
^Ufco *©»S3Br*«r*7fc*i-, HPLC<£f¥LV^#£^T^1- 0 

^•fr^B : Shimadzu HPLC lOAvp 

•fry J* \ Develosil ODS UG-3 ( 4> 4. 6ramx250mm 3/im) 
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S^Utf! : 45%~55%7 * 7 — yV(0~5#) 

55% 7 $ 7 (5~13#) 

55%~70% t< * 7 — Ml3~17#) 

70% 7 * 7 — /Wl7~21#) 

45% 7 $ 7 —)\> (21~25#) 
$E5$ : 1. 2mL/# 
^|±i : UV240nm 
4 ^ fx. $ a : 5 n L 

frffitifffl : 25# 
^B#Fh1 : 1H07B 12. 2# 
11107D 4.2# 



mg/L 


BL21 (DE3)/pT7NS-CamAB 


BL21(DE3)/pTC-tpmAB 


11107B 


141 


128 


11107D 


0 


18 



Z<Dffem. =" f hn— /VT?fe5^:li^BL21(DE3)/pT7NS-CamABt*-T?f*11107DO 
tT— * ra^fett^ofcOfc^tbr. tpmA:fc£mpnd3&^?j>BL21(DE3)/pTC- 
tpraAB^-C«, 11107DOt 0 -^ Wb^do £.©£i:J:?K tpnAfc itftpmBtf 
11107B36»felll07D^©aElfemB84-U"CVN* £ t &7J^LTV^ 0 

: X3—^>?W\ZLZZTti&"&tt*>ZfrZ 11107HCO 

11107CB^O^& 
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11107CB 

(1) tew&mfcBJ&%L<z>m$i 

7^t*P-X2.0%, ^V3-^2.0% jza.n (g^y^n) 2.0%, m& 
=c*X0.5% s CaC0 3 0.32%7>b&3 pH 7.4©»iUU 250mL^H^y^ 
* = te 25mL 121 0 CT- 20 ^PWISli Ufc 0 £ m^** Y 

V is&K&mSt 25mg/L teste « J: 5 A-1544/pIJDMG 
±9 l%^fflU28°C, 220rpm -X? 3 0 «#J**«r^o;fc 0 

28^, 220rpm T? 2 0 Wh ##*&frofc. 

h&t®, mmm^bmw^'t^n-^nu ph e. 5 <d y 20mL \z.m 

»Lfc 0 i©1Sf*:»»«EteSKlll07H (lOOg/L DMSO m&) 2000rag/L 
KlfrS <fc 5 temAP L 28^ 220rpm "T? 16 ^W^^Srfro fc 0 

(2) »JWaftf*KJ6tt** KSMfc£-4fe 11107CB 
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p-v h ^77^- (MERCK Silicagel 60 F254' 0.5mm lit ; h/V^i^ : T 
■fe b^=l":l)HlJ: UttSSiU 11107CB £ 119.5mg#fc 0 
ESI-MS m/z 573 (M+Na) + 

m-NMR^^^ bMCD 3 0D, 500MHz) : 5 ppmtft^, ^^^fCJ(Hz)) : 

0. 81 (3H, d, J=6. 7Hz) , 0. 89 (3H, d, J=7. 0) , 0. 94 (3H, t, J=7. 4Hz) , 1. 25 (3H, s) , 
1.30-1. 20 (lH,m), 1.33(3H,s), 1. 55-1. 40 (2H, m), 1. 65 (1H, dd, J=6. 3, 14. OHz), 
1.75(3H,s), 1. 88 (1H, dd, J=5. 4, 14. OHz) , 2.07(3H, s), 2. 68-2. 40 (4H, m) , 
2.89(lH,m), 3.5l(lH,m), 4.51(lH,m), 4. 97 (1H, d, J=8. 6Hz) , 

4. 99 (1H, d, J=9. 3Hz) , 5. 30 (1H, dd, J=9. 7, 15. 2Hz) , 5. 52 (1H, dd, J=9. 4, 15. 2Hz) , 

5. 58 (1H, dd, J=l. 9, 15. 5Hz) , 5. 78 (1H, dd, J=2. 8, 15. 5Hz) , 5. 85 (1H, d, J=15. 3Hz) , 

6. 07 (1H, d, J=ll. OHz), 6. 51 (1H, dd, J=ll. 0, 15. 3Hz) 



£Mmi 4 : *fe^7^n— =^^KlJ:aTSB*-e^fc*ixS 11107L <D 
11107CG ^(D^$k 
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X?\?u— X2.0°/ o> i2Ol-=i-*2.0%, (fi¥y^/o) 2.0%, @#-g: 

^*X0. 5% , CaC03 0.32%j5>b&£pH 7. 4 <£>Jgi&3rMi U 250mL^H^7 
7* =i\Z. 25mL ©^i^AH, 121°CT* 20 ^P^nS^® Lfc c ^©^Jfi^^^ 
hV^h 25mg/L left 3 J: 5 teSSbP UfcgK A-1544/pIJDMG W&m&U 

©£<9 l%^ffiL28'C > 220rpmT*3 0 |« % 2^ ^fc 0 ^ £>3ft&*S*$i& 

li©M^ila%ttL, 28^ 220rpm "C 2 B |Hk #*£3l<MTofc 0 
^T^, ^te/5^0^^5s^8iT^«b, pH6.5©y l^mmmm 20mL k 
^Lfc„ ^liMM^SSf 11107L (lOOg/L DMSO 1600mg/L 

fc^P U 28^. 220rpra 16 mm^^BUfc £?To fc„ 
(2)#f^SM^b©v^ n yy( Ym^m 11107CG 

2 mtem ufco ttmsssrai«i», h^7^- (merck 

Silicagel 60 F254' 0.25mm lilg ; b/l^^ : Tir h^ = i:i) £ 9 JltiS* 
U 11107CG£25mg#fc o 
ESI-MS m/z 633 (M+Na) + 

»H-NMR^^^ WV(CD 3 0D, 500MHz) : 8 ppm(^, #fi£, «f-fi"ft»J(Hz)) : 

0. 88 (3H, d, J=6. 7Hz) , 0. 90 (3H, d, J=7. 0Hz) , 0. 94 (3H, d, J=7. 4Hz) , 1. 18 (3H, s) , 

1. 30-1. 20 (1H, m) , 1. 34, (3H, s) , 1. 56-1. 40 (2H, m) , 1. 66 (1H, dd, J=6. 2, 14. 0Hz) , 

1. 79- 169 (2H, m) , 1. 81 (3H, d, J=l. 0Hz) , 1. 86 (1H, dd, J=5. 4, 14. 0Hz) , 
2.05(3H,s), 2.08(3H, s), 2. 52 (1H, dd, J=4. 2, 15. 2Hz) , 2. 64-2. 55 (1H, n) , 

2. 67 (1H, dd, J=2. 2, 7. 9Hz) , 2. 78 (1H, dd, J=3. 0, 15. 2Hz) , 
2.90(lH,dt s J=2.2, 5.6Hz), 3. 52 (1H, dt, J=4. 4, 8. 8Hz) , 3.75(lH,m), 

4. 98 (1H, dd, J=2. 8, 11. 3Hz) , 5. 08 (1H, d, J=9. 7Hz) , 5. 13 (1H, d, J=9. 6Hz) , 

5. 61 (1H, dd, J=9. 9, 15. 2Hz) , 5. 75 (1H, dd, J=9. 7, 15. 2Hz) , 5. 88 (1H, d, J=15. 3Hz) , 

6. 13 (1H, d, J=ll. 0Hz), 6. 54 (1H, dd, J=ll. 0, 15. 3Hz) 
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1 . ^. ( I ) 




tf^^n^-^^n^-Y KR-fki-fr* (OT^^n^-T KS-fb^Gs U107B £ ^ 5 ) 
* (ID 




11107D (II) 

-*|5|^b< tt^flcfc Kt 5 D N A t fctt^©^^^^ 5 W 

£nfcM#ftDNA 0 

2. T1B©(aK (b)**:H:(c)T?^Sn5»*=3lllB«i©DNAo 

(a) ^07^ K3vffr£^ 1H07B <D 16 ^iMfcBt&fciSttSr^i-* * 

R*3-Kt5DNA-Cfeot, @B^IJ#-^ 1 1 322 d> 2££ 2548 * T? WiS 

& ufcifiaeEflk 2 <d&s 420 a> bMM 1604 * -c^jggg Lfc&siE^J 



62 



WO 2005/052152 PCT/JP2004/017906 



*3£tJWJ#-§-3 <omm 172 a^&g 1383 *£x*<Dmmvtimm&&}frt>ts:z>& 

(b) ^|E(a)t?^^tl,SDNA^^^"efoo-r, 

(i) Bif|S(a)t?^§tu5DNAi:^ by Vi^x y b /^#7tvN/f ^ JJ ^ XI, 

(ii) v^p^ K3Mfc-a-^ H107B <ft 16 $L7kmkWmte&*^-tZ> * 

(c) it-e^a KvoSlofeft, WE(a)}^^ti5DNAi:^ by ^v^^ 
},^^-pt?W^y ^XL^V^, HIB(a)tfc(4(b)^$nSDNA}cJ; 

DNAo 

4. f»*3S2iB^DNA^m#i-^i^»^fcm£^^mm^m^ 
m^7°9^5b% 

6. ft^:3S2{C|5«^tbfcDNA^/c^O-^b^?)DNA^7 0 n— 

K.te-77'i^-b\sxm^z>z- k&mmt-rz. -*W74 KSMb«&«j more 

7. TfB©(dK (e)*fc»*(f)T?^Stu5»*^lflB«t©DNAo 

(d) 7xV K^i/V*3— KtSDNA-C&oT, SB?ll## 1 2564 
b&m 2761 ifcT'CDSggE Ufc^SlB^J. @H^J## 2 tf>±£S 1643 2>> b&S 1834 £ 
•CO^ggUfc^SBB^it^BE^-i- 3 £>:&S 1399 ^b^S 1593 *T*©3lBKb 
fc^^gB^iJ ^ b * 5 S£ J: 9 Sft ^tlSDNA. 

(e) KHB(d)tf*$^SDNAO**#tfco-C, 

(i) StrlE(d)T?^*tL*DNAfc^by^*Vh *^#TtvN/f 7*!)^XU 

(ii) 7xV K^^ftS:*-*"* * RSr = — Ki"S DNA„ 

(f) K>-©>(6a©*i*s s&is(d)^$tb5DNAt^by^^^ 
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DNAo . 

8. »3ftjgi7fB*W>DNAK:j:0 =«— KS*l«* ^^f. 
9 . ft*3S 7 IE«ODN AZteW-tZ £ A*»*fcW»*3&**»ttOlft* 
K 0 

1 1. »^7 ^|5«^tbfcDNA 1 i)b< ri*©— *|J*»fe**DNA«r^n — 

12. 5 tfcfitl*« l OBto^f^*SrW^t L, 

it^Ufc^fClSgMfc^ 5£ (HI) 




.18 



R 12 , R 16 \ R 17 \ R 17 \ R*\ R 20< \ R 20 \ R 21a *3j:Tj<R 21b te 

( i) 7KmM^-, 

(3) -OR (5fc«K R& 
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2) C 1 _ 22 T>'V=¥/V^, 

3) C 7 _ 22 77^^ 

5) c 2 _ 22 T/K*7y --r^g. 

6) C 7 . 15 7n^/^ 

7 ) C 3 _ 2 a^F^fPT^ j 4 jvm, 

8)-cor co (5*4" ^ R eo tt1Bife3£S:#u-cv''-c i t>&v\ 

8-D 5 mstftv ^L14 M.m^ vTV 

8-2) C , _ 2 2 T7W= =3r i/S, 

8-3) C 2 _ 22 7^df- VS, 

8-4) C 6 _ , 4 T V —JV** is^ 

8-5) 5 jaaw^ ti4 Ast-^-r n t y — yv^-^ v^S, 
8-6) 3naw^bi 4MM^mm0^mm.mm^-r) N 
i o)c 6 _ 14 7y-^^*=/H 

H)-SiR 8l R ,2 R' 3 (5*;*, R s \ R s2 *5J:t> 4 R 83 {*lD-^fc^ 

(4) ^n^H^ 

(5) -R M -NR N1 R N2 

RW^ftft-O-CO-lrtt; 
R N1 *5£l>*R N2 f4 
1) El— o*Cs 
l-l)7K^M^- 1 bb< 14 

l-2)*lj«E«r^rU-CV^t>&V\ 
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(i) C^jjT/V^ 

(ii) ^£&?PC 2 _ 22 TA'^,'Vg % 

(iii) C 2 _ 22 Tyl'7J J A 

(iv) C 7 . 15 7n^/H, 

(v) ^^c 3 _ 23 T^y^/^ 

(vi) C 6 _ 14 TU-/VSs 

(vii) 5jmftv»ui 4li^rn7!)-;vS, 

(viii) C 7 _ 22 77^I, 

(ix) C 1 _ 22 T/v3o'^^*=;l'S 1 bU< W: 

(x) C 6 _ H 7!) — /V^VjjwVg&^-r^ 

R 21a *5itJ«R 21b »-)itlC^oT, (i)^h^«5t ( = 0) ^/c^Cii)^^ 
A«5t { = NOR ox (5£«K R°*ttlW«6&*rLTlvrt>&V\ C 1 _ 22 T^ 
^fPC 2 _ 2 2 T^=3r^S> C 6 _ 14 7y-;^ 5li^Ul4lf^ 

R 16a «7K^^-^*i- ; 
R 21c te 

(l) 7^1^ £ fete 

(2) 




(sfc«K R 22 



, R 22b *3j;T^R 22c }*ID-*fc«S^oT, 



1) 7jc^]g^ 
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2) C^eTWS, 

3) -OR (iS*, RfittllB©S*^^i-S) , 

4) — R M — NR N1 R N2 (^f, R M % R N1 *3«tt>*R N2 «HUiB©«*^W-r 

5) ^n^JDR-?- 

; 

R 2 1 a *3 itfR 2 1 b O if b*>— t R 2 2 a & «fc t>*R 2 2b © if*, # £ 



R 2 *5it/R 10 «P— *]/fctt#*ftoTs jk»K4*fc»*C 1 _ 2a T/V^l'S«:* 

■f ; 

R 3 \ R 3 \ R 5a , R 5 \ R 6 "*5j;t^R 6b «l^-*7>:f*^^oT > 
1) Tic*!*-?-, 




(1) 5£ (GM-I) "T?jj*S;h,S2£ 




R 
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2) t Kb*'>S, 

3) gifeSSr^UTVNT^^VX 
3-1) ^C 1 - tt TA>*A'& > 
3-2) C^azT^^^rv-S. 
3-3) C 6 . U 7!)-;V^S 

3-4) 5 M&t£^ Ul 4*^—^13 7D-/vt^e/S, 

3-5) c 2 _ 22 Tyv^y^^^-^-i/^ N 

3-6) C^jsTp^/^^S 

3-7) Cg.^g&fBT^y^^^'^ 

3-8) -OCOR co R^tttulBW^^^-rS) x 

3-9) c 1 _ 22 T/^ :^ f>'^^7^3^^^^- : ¥v^S^ 

3-10) C 6 _ j 4 7 U -^^ =^ t ^ i/S 
t>U< 

3 _ n) —OS i R sl R s2 R s3 (5£4<, R 8l > R^^^^R^^IB^S* 

4) ^oy^JS-T- 

5) -RM_ NR N1 R N2 (^ C j P> R M % RNlja^^RNa^lB^IJIj^^- 

5) 

R 5a ^J:TJ?R Sb f*-^^o-C<5r h^«3t (=0) tr&j&VXbBk^ ; 
(2) ■* (GM-II) tf^^^SS 
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(3) a£ (GM-III) 




(GM-m) 



(5&"K R^ R 5i \ R 5 \ R 6< \ R 6 \ R 7 \ R Tb *m 10 liS; (GM-I) 
(4) 3£ (GM-IV) T-^^^SS 




(GM-IV) 



O 



(^<f % r 2 ^ r 6 % r 7b > R 7b *3it^R 10 ^ (gm-i) (ommtmrnyh 
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a) 

(5) 5£ (gm-v) -e^£*L5S 




(GM-V) 



O&cK R 2 N R 38 % R 6< \ R 6b *5j;tfR 10 te5£ (GM-I) ©Jfelfcfc MrC* 
•5) «r*i"] 

T^$^^7^ K*-fb«fr*4:«rj«tt**s & (IV) 




(TV) 



(St*, W N R 1 2 N R 16 \ R 17 \ R 17 \ R 20 % R 20 \ R 21a ^ R 21b > 
R 21c *3J:tJ«G»«:S; (III) <D7£mtm^*Mir) 

l 3 . &9ME&#**« I*** 5 ialft©JK5Wa*#-efc 9s ^o7i^ K=¥*» 

£=i- Ki-5DNASr^ri-S3^»lBlfe#"^*)5Ill**l 2lB*fc©£^8s. 
1 4. 5£(III-a) 
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H 3 C 




OH 



CH 3 CH 3 



(III-a) 



TT U JJ 

5=4 \t-mm^tc\tm^. w \$-m$k&&fru y—\ 



r 5 ' &7kmm.*-&it\-zy± v*~>m. r 6 ' te^mm^t^* fd^^ r 

7 ' ^Tk^im^-^fc^T-ir^S^i-) T^£*b5<fbl^£s 5£(IV-a) 



OH 



H,C 




w 

CH 3 




H 3 C \> H CH 3 



(IVa) 



(5£<K 



W N R 5 \ R 6 ' &£T$R 7 ' »5ft (III-a) CD^S t IH^feS) T^^nSfc 

15. ^ (III-a) <7^b£fec7X 5*:(IV-a)0>fb^— O^m^^VNT, 
(1) 
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r s \ r 6 ' *5£t>*R 7 ' tfTkmm^-ehZik&yo* 

(2) 

H^/°\ H 

r 5 ' *3j:t>*R 6 ' &&mm^ r 7 ' tfT-t^m-eio 

(3) 

R 5 ' *5£l^R 7 ' 30*zK*jJSFy-, R 6 ' Kn^^TfeS-fb-a-^ 
(4) 

H ^/°\/ H 

5=4 w* ^ y-\ * 

R 5 ' ^zk^M^K R 6 " dst R 7 ' *ST*^HE"T?fc5-fb^'*, 

(5) 

W* *s-fi[#t#, R 5 \ R 6 ' feitfR 7 ' ^TK^H^-CfeS-fb^^ 
(6) 

5=4 

W* iSllig^, R 5 ' ^J:-U«R 6 '.^7R*Jm^ R 7 ' i57tf;i/£tfc5Ufe, 
(7) . 

W ^-a^ % R 5 ' *5<fc^R 7> ^TK^Jg^, R 6 '^tKD^>^5^ 
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(8) 
(9) 

r 5 ' *3J;tj?r 7 ' dSTKSSfJS^x R 6 * ^ KP^^S"C*>5^4fcx 
(10) 

5=4 #z:»t^ w* # X\ 

R 5 ' tf**]*^ R 6 ' *st K R 7 ' ^7-fef;i/St?fc5^, 

(11) 

«k/V H 

r 5 ' ^T-feb^v^Ss R«'#tKo^S, R 7 ' #jMMK^Tfca<bfr*M8J: 
(12) 

r 5 ' asr-fe h^s/S, r 6 ' Ko^fv'E r 7 * &T±^fr£x-hZ)ik&y!) 
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SEQUENCE LISTING 

<110> Mercian Corporation 

<110> Eisai Co., Ltd 

<120> DNA related to hydroxylation of macrolide compounds 

<130> 04063PCT 

<150> JP 2003-396828 
<151> 2003-11-27 

<160> 19 

<210> 1 

<211> 3793 

<212> DNA 

<213> Streptomyces sp. 

<220> 
<221> CDS 

<222> (1322).. (2548) 

<220> 
<221> CDS 

<222> (2564).. (2761) 
<400> 1 

ctgcagctcg acgtgcgggt cggacttcac gttgaagtac cagaccggat gcttgggcgc 60 

accgcccagc gaggcgaccg ccgcgtaact cccctcgtgc tcgacccgca tcagcggcgt 120 

cttgcggatc tttccgctgc gcgcgccccg ggtggtgagc acgatgaccg gcagcccggt 180 

gtcccgcagc gtggtgccct tggtgccccc ggaactctcg tacagctcga cctgctcgcg 240 

cacccactgc gtcgggctgg gctcgtactc gccctcaagt ggcaagggat ccgtctcctt 300 

cgtcggtccg gcggatggtg ctccggacgg tcccaactcc cgcggccgcc cggatcatcc 360 

gtaccgcatg ccccttcgcc cgagcgggtg atcaccgttc cggccatccg gtcgtccgca 420 

ccgcgagcac caggatcacg gcgctggaga gcagggccgt gaccagccgc ccccggtggc 480 

ccgtcagggc gcgacccagc agcgcgcccc cgcccgccag cagtagctgc cagctcgcgg 540 

acgcggcgaa ggccgccgcg gcgaacaccg cccgtttcag cggccgtgcc gcaccggcgg 600 

cgccgctgcc gagcaccagc gccacgaagt agaccaccgt catgggattg agcagggtga 660 

tcccgagaag gccgagataa gcccctgccg cgcctggaac cggccgttcc gggcgggtgg 720 

tgagccgatg ggcgcggtac tgccgcaggg cgagcagcgc cgcccgcagc gcgagcaccg 780 

cgaggaccag cgccgaggcc cagcgcagcg ggtccagcac cggccgcagc tgtgccgcga 840 

gggcggcgcc gcccacggtc gcgagcagcg cgtacagccc gtcggccgtg gcgacgccga 900 

gcgccgccga ggcgccggtg cgcagcgagg tgcgggcggt gagggagacc agataggtcc 960 

cgaccgcgcc gacgggcacc gcgatgccgt acccggcgag caggcccgcg agcagcgcgc 1020 

ccgtcacggg cgtgcgggac tggttcctcc ggggacggcg gggctgctgt cggcccggca 1080 

ccgcgggggc ggtggcagcg ggcgtcggca ggagggaggc tgtaggaggc atgggccgat 1140 

cctggggccg ccgcgcccgc accggcaaat gaattacggc gcgttccagc ccccggccgg 1200 

ctcgctcttc ggccacttca ccgcgtacgg cgatctggcc gaacttgctg tcgccccata 1260 

ggtgcctcgg gcatctaatg aagatcggca cgacgcacct cttcgtctgc gaggtctttc 1320 

c atg acg gaa ctg acg gac ate acc ggc ccg ggg acc ccg gcc gaa 136b 
Met Thr Glu Leu Thr Asp lie Thr Gly Pro Gly. Thr Pro Ala Glu 
1 5 10 15 

ccc gtc gca ttc ccc cag gac cgc acc tgc ccc tac cac ccc ccc acc 1414 
Pro Val Ala Phe Pro Gin Asp Arg Thr Cys Pro Tyr His Pro Pro Thr 

20 25 30 

gga tac ggc ccg ctg cgc gac ggg cgc age ctg tec cgc gtc acc etc 1462 
Gly Tyr Gly Pro Leu Arg Asp Gly Arg Ser Leu Ser Arg Val Thr Leu 

35 40 45 

ttc gac ggc cgc gag gtc tgg atg gtc acg ggc cac gcc acc gcc cgc . 1510 
Phe Asp Gly Arg Glu Val Trp Met Val Thr Gly His Ala Thr Ala Arg 
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50 55 60 

gcg ctg etc gcg gac cec egg ctg tec ace gac cgc ace etc ccg ggc 1558 
Ala Leu Leu Ala Asp Pro Arg Leu Ser Thr Asp Arg Thr Leu Pro Gly 

65 70 75 

ttc cec gtg cec acg gcc cgc ttc gcg gcc gtc cgc gac egg egg gtg 1606 
Phe Pro Val Pro Thr Ala Arg Phe Ala Ala Val Arg Asp Arg Arg Val 
80 85 90 95 

gcg ctg etc ggc gtg gac gac ccg gtc cac cag ace cag egg egg atg 1654 
Ala Leu Leu Gly Val Asp Asp Pro Val His Gin Thr Gin Arg Arg Met 

100 105 110 

atg ate ccg teg ttc ace etc aag cgc gcg gcc ggg ctg egg cec ace 1702 
Met lie Pro Ser Phe Thr Leu Lys Arg Ala Ala Gly Leu Arg Pro Thr 

115 120 125 

ate cag egg ace gtc gac ggg ctg ctg gac gcg atg ate gag aag ggg 1750 
lie Gin Arg Thr Val Asp Gly Leu Leu Asp Ala Met lie Glu Lys Gly 

130 135 140 

ccg ccg gcc gag ctg gtc tec gcc ttc gcc ctg cec gtg cec teg gtg 1798 
Pro Pro Ala Glu Leu Val Ser Ala Phe Ala Leu Pro Val Pro Ser Val 

145 150 155 

gtc ate tgc ggc ctg etc ggc gtg ccg tac gcc gac cac gag ttc ttc 1846 
Val lie Cys Gly Leu Leu Gly Val Pro Tyr Ala Asp His Glu Phe Phe 
160 165 170 175 

gag gaa cag tec cgc acg ctg ctg cgc ggt cec acg gcc gcc gac teg 1894 
Glu Glu Gin Ser Arg Thr Leu Leu Arg Gly Pro Thr Ala Ala Asp Ser 

180 185 190 

caa ggg gcg cgc gag egg etc gag gag tac etc ggc ggg ctg ate gac 194Z 
Gin Gly Ala Arg Glu Arg Leu Glu Glu Tyr Leu Gly Gly Leu lie Asp 

195 200 205 

gac aag gag egg cag gcc gaa cec ggc gac ggc gtc ctg gac gac etc 1990 
Asp Lys Glu Arg Gin Ala Glu Pro Gly Asp Gly Val Leu Asp Asp Leu 

210 " 215 220 

gtc cac cag egg ctg cgc acc ggc gag ctg gac egg cgc gac gtg gtg 2038. 
Val His Gin Arg Leu Arg Thr Gly Glu Leu Asp Arg Arg Asp Val Val 

225 230 235 

gcg ctg gcc gtc ate ctg etc gtg gcc ggg cac gag acg acc gcc aac 2086 
Ala Leu Ala Val lie Leu Leu Val Ala Gly His Glu Thr Thr Ala Asn 
240 245 250 255 

atg ate tec etc ggc acc tac acg ctg ctg egg cac cec ggc egg ctg 21 34 

Met lie Ser Leu Gly Thr Tyr Thr Leu Leu Arg His Pro Gly Arg Leu 

260 265 270 

gcc gag ctg cgc gcc gac ccg gcg ctg ctg cec gcc gcc gtg gag gag 2182 
Ala Glu Leu Arg Ala Asp Pro Ala Leu Leu Pro Ala Ala Val Glu Glu 

275 280 285 

ctg atg egg atg etc teg ate gcg gac ggg ctg ctg cgc ctg gcc ctg 2230 
Leu Met Arg Met Leu Ser Me Ala Asp Gly Leu Leu Arg Leu Ala Leu 

290 295 300 

gag gac ate gag ate gcc ggc gcc acg ate egg gcc ggc gag ggc gtc 2278 
Glu Asp Me Glu Me Ala Gly Ala Thr Me Arg Ala Gly Glu Gly Val 

305 310 315 

ctg ttc tec acc teg ctg ate aac cgc gac gag tec gtg ttc gac gac 2326 
Leu Phe Ser Thr Ser Leu Me Asn Arg Asp Glu Ser Val Phe Asp Asp 
320 325 330 335 

cec gac acc ctg gac ttc cac cgc tec acc cgc cac cac gtg gcc ttc 2374 
Pro Asp Thr Leu Asp Phe His Arg Ser Thr Arg His His Val Ala Phe 

340 345 350 

ggt ttc ggc ate cac cag tgc ctg ggc cag aac ctg gcc cgc gcc gag 2422 
Gly Phe Gly Me His Gin Cys Leu Gly Gin Asn Leu Ala Arg Ala Glu 

355 360 365 

ctg gag ate gcc ctg ggc acg etc ctg gag egg etc cec ggc etc egg 2470 
Leu Glu Me Ala Leu Gly Thr Leu Leu Glu Arg Leu Pro Gly Leu Arg . 
370 375 380 
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ctg gcc gcg ccc gcc gag gag ate ccg ttc aaa ccc ggc gac acg ate 2518 
Leu Ala Ala Pro Ala Glu Glu lie Pro Phe Lys Pro Gly Asp Thr lie 

385 390 395 

cag ggg atg ctg gaa etc ccc gtg acc tgg taa gaggctctgg tc atg cac 2569 
Gin Gly Met Leu Glu Leu Pro Val Thr Trp Met His 

400 405 410 

ate gac ate gac aag gac cgc tgc ate ggc gcc ggc cag tgc gcg ctg 2617 
lie Asp He Asp Lys Asp Arg Cys Me Gly Ala Gly Gin Cys Ala Leu 

415 420 425 

gcc gcc ccg ggc gtg ttc acc cag gac gac gac ggc tac age acc ctg 2665 
Ala Ala Pro Gly Val Phe Thr Gin Asp Asp Asp Gly Tyr Ser Thr Leu 

430 435 440 

etc ccc ggc cgc gag gac ggc ggg ggc gac ccg atg gtc egg gag gcg 2713 
Leu Pro Gly Arg Glu Asp Gly Gly Gly Asp Pro Met Val Arg Glu Ala 

445 450 455 

gcc cgc gcc tgc ccg gtg age gcc ate egg gtg acc gaa ccg gcc ggc 2761 
Ala Arg Ala Cys Pro Val Ser Ala Me Arg Val Thr Glu Pro Ala Gly 
460 465 470 475 

tga ggcggggccc ggcggccgcg gcccgctgcc gggaccgccg ttcccagttc agtagg 2820 

gtcgtgcgat gacctcacag geegggaage ccttcctcta cgtcgtcgtc tgcgcggccg 2880 

ggaccgccgc cggagtcacc aegctgateg gcgccgccca ggegegggge tgggaggtgg 2940 

gggtcctggc cacgccggtg gcgatgggcg ggttcttcga cacggctgcg gtcgaggaga 3000 

tgacgggccg gcccatccgc tcggcctggc gctcgccggc cgatccgcgc ccgttcccgc 3060 

cgccgggcgc cgtggtggtg gcgcccgcca ccttcaacac cgtcaacaag tgggcggccg 3120 

gtctcgccga cacgctcgcc gtcggcacgc tetgegagge ggcgggcctc ggcgtgccga 3180 

tcgccgtcct gccctgcgtg gcggacgcgc tggccgccca ccccgcgtac egggagggee 3240 

ttctccggct gcgtgggatg ggcgtccgct tcggcgagcc gtacgccggc ccgccggggg 3300 

aggaeggega ggeggaegge gcacggcccg ggttcgcctg ggagaacgee ctggacctgc 3360 

tggageggge ctgaacccgc tccccgaccc gtagggcctg tctgacactg tcagacaggc 3420 

cctaacggca ggtcagcgcc ggcccggcca gcatgccgcc ggtgtagagg tcctggcccc 3480 

gcggcagcca gtagcccagc ctggagacca ccgtggagca gtcaggcccg aeggtgaege 3540 

ggaccttcac cgtctcggga cggccgggct geagegeggt cagcgcgcag tccagggagt 3600 

acgcgagccg ggtcttcgag gtaccggccg accagegggt tgacgcagcg ggcgtcgtcc 3660 

gtggcgatcc gcaccccggt gcccgccccg ccgatgagtc cgagccgggc gctgccgtcg 3720 

ccctcgtcgc tgtcccggcg gaccgtgtag gtcagcgtgg tggtggcgtc gcgccgcagg 3780 

gtgtccggtc gac 3793 

<210> 2 
<211> 2329 
<212> DNA 

<213> Streptomyces sp. 

<220> 
<221> CDS 

<222> (420).. (1604) 

<220> 
<221> CDS 

<222> (1643).. (1834) 
<400> 2 

ggatccaegg gtggccgccg cgctcgcccg ggtgaccgac eggegtateg getatgtege 60 
cgcgctcttc gcggcgctgg gcttccccga gggcgaggcg cgggaccgcg gcctgctggc 120 
gtacaccgcc tacctcggcc acacccagct cggacatgcc gtccgacaga gcctgccggc 180 
egaggeggea cacgaccgct atctggatgg cgtgatcgac accctcgtac ggccgcggga 240 
eggaggegat gaagecgaac atgtcacaat ctgaacgagg ttggcggaac tgegegcaga 300 
acatgcccgg tatccgcggc atgaggtgag ateggegegg egaaacaegg tgcgccacag 360 
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cgttgccatc tcacacacga gcaactcgag ccacttgaga ctcgtacggg aggaaattc 419 

gtg acc gaa gcc ate ccc tac ttt cag aac cgc acc tgt ccc tac cac 467 
Val Thr Glu Ala lie Pro Tyr Phe Gin Asn Arg Thr Cys Pro Tyr His 

1 5 10 15 

ccg ccc gcc gcc tat cag cca ctg cgc ggg gcc ggc ccg ctg age cat 515 
Pro Pro Ala Ala Tyr Gin Pro Leu Arg Gly Ala Gly Pro Leu Ser His 

20 25 30 

gtc acg ttc tac gac ggc egg aag gtg tgg gcg gtc acc ggc cac ccc 563 
Val Thr Phe Tyr Asp Gly Arg Lys Val Trp Ala Val Thr Gly His Pro 

35 40 45 

gag gca egg gcg ctg ctg acc gac cag cga etc tec gcc gac egg cag 611 
Glu Ala Arg Ala Leu Leu Thr Asp Gin Arg Leu Ser Ala Asp Arg Gin 

50 55 60 

aac ccg gcc ttc ccg gtc ccc ttc gaa cgc ttc gcg gcc ate cgc egg 659 
Asn Pro Ala Phe Pro Val Pro Phe Glu Arg Phe Ala Ala lie Arg Arg 
65 70 75 80 

gtc egg acg ccg ctg ate ggg gtc gac gac ccg gag cac aac acc cag 707 
Val Arg Thr Pro Leu lie Gly Val Asp Asp Pro Glu His Asn Thr Gin 

85 90 95 

cgc egg atg ctg ate ccc age ttc age etc aag egg acc gcc gca ctg 755 
Arg Arg Met Leu Me Pro Ser Phe Ser Leu Lys Arg Thr Ala Ala Leu 

100 105 110 

egg ccg gag ate cag egg ate gtc gac ggg ctg etc gac egg atg ctg 803 
Arg Pro Glu Me Gin Arg Me Val Asp Gly Leu Leu Asp Arg Met Leu 

115 120 125 

gat cag ggc ccg ccc acc gag ctg gtc tec gcg ttc gcc ctg ccg gtc 851 
Asp Gin Gly Pro Pro Thr Glu Leu Val Ser Ala Phe Ala Leu Pro Val 

130 135 140 

ccg teg atg gtg ate tgc gca ctg etc gga gtc tea tac gcc gac cat 899 
Pro Ser Met Val Me Cys Ala Leu Leu Gly Val Ser Tyr Ala Asp His 
145 150 155 160 

gag ttc ttc gag gag gag tec cgc cgc ate ctg cgc ggc egg teg gcc 947 
Glu Phe Phe Glu Glu Glu Ser Arg Arg Me Leu Arg Gly Arg Ser Ala 

165 170 175 

gag gag gcg gag gac gcc egg ctg aag ctg gag gag tac ttc acc ggg 995 
Glu Glu Ala Glu Asp Ala Arg Leu Lys Leu Glu Glu Tyr Phe Thr Gly 

180 185 190 

ctg ate gcc gcc aag gag aag aac ccg ggc gac ggg ctg ctg gac gag 1043 
Leu Me Ala Ala Lys Glu Lys Asn Pro Gly Asp Gly Leu Leu Asp Glu 

195 200 205 

ctg ate gag gac egg ctg egg acc ggc gcg etc acc cgc gac gag ctg 1091 
Leu Me Glu Asp Arg Leu Arg Thr Gly Ala Leu Thr Arg Asp Glu Leu 

210 215 220 

gtc egg etc gcc atg ate ctg ctg gtg gcc ggc cat gag acc acc gcc 1139 
Val Arg Leu Ala Met Me Leu Leu Val Ala Gly His Glu Thr Thr Ala 
225 230 235 240 

aac atg ate teg etc ggc acc ttc acc ctg ctg gac cac ccc gag cag 1187 
Asn Met Me Ser Leu Gly Thr Phe Thr Leu Leu Asp His Pro Glu Gin 

245 250 255 

ctg gcg cag etc aag gcc gac gag ggc ctg atg ccg gcc gcc ate gag 1235 
Leu Ala Gin Leu Lys Ala Asp Glu Gly Leu Met Pro Ala Ala Me Glu 

260 265 270 

gag ctg ctg cga ttc ctg tec ate gcg gac ggc ctg ctg egg gtg gcg 1283 
Glu Leu Leu Arg Phe Leu Ser Me Ala Asp Gly Leu Leu Arg Val Ala 

275 280 285 

acg gag gac ate gag ate ggc ggt cag gtg ate egg gcc gac gac gcg 1331 
Thr Glu Asp Me Glu Me Gly Gly Gin Val Me Arg Ala Asp Asp Ala 

290 295 300 

gtc ctg ttc ccc gcc tea ctg ate aac egg gac gag gcc gcc tat ccg . 1379 
Val Leu Phe Pro Ala Ser Leu Me Asn Arg Asp Glu Ala Ala Tyr Pro 
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305 
gca 
Ala 

tec 
Ser 

gag 
Glu 

egg 
Arg 



ccc 
Pro 

ggc 
Gly 

atg 
Met 

etc 
Leu 
370 
caa 
Gin 



gac 
Asp 

ttc 
Phe 

gag 
Glu 
355 
gec 
Ala 



ctg 
Leu 
385 
ccaaagaaag 



ggc 
Gly 



gag 
Glu 

ggg 
Gly 
340 
ate 
Me 

gtg 
Val 

atg 
Met 



ctg 
Leu 
325 
ate 
lie 

gcg 
Ala 

ccg 
Pro 

ate 
Me 



gggtccgga 



ggc 
Gly 

gac 
Asp 

gac 
Asp 



gee 
Ala 

gac 
Asp 

ccg 
Pro 
440 
gtc 
Val 



ggc 
Gly 

ggt 
Gly 
425 
ctg 
Leu 



ace 
Thr 



gcg 
Ala 
455 

ccggctgaca 
ggcatccacc 
ggtgtgcccg 
cgtcgtcgct 
tgcccggcag 
acaggtgeae 
ccagcttgtc 
tcagcgtcac 



cag 
Gin 
410 
ttc 
Phe 

gtg 
Val 

gac 
Asp 



tgt 
Cys 

agt 
Ser 

egg 
Arg 

gat 
Asp 



310 
gac 
Asp 

cac 
His 

ctg 
Leu 

gee 
Ala 

gaa 
Glu 
390 
atg 
Met 

gee 
Ala 

gca 
Ala 

gaa 
Glu 

tag 



etc 
Leu 

cag 
Gin 

cgc 
Arg 

gee 
Ala 
375 
ctg 
Leu 



ggc 
Gly 

tgc 
Cys 

tea 
Ser 
360 
gag 
Glu 

ccg 
Pro 



egg 
Arg 

ctg 
Leu 

ctg 
Leu 



ate 
Me 

ace 
Thr 

ctg 
Leu 
430 
gee 
Ala 



cgt 
Arg 

ctg 
Leu 
345 
ctg 
Leu 

att 
Me 

ctg 
Leu 

gcg 
Ala 

gcg 
Ala 
415 
ccc 
Pro 



teg 
Ser 
330 
ggg 
Gly 

ttc 
Phe 

ccg 
Pro 



315 
gee 
Ala 

cag 
Gin 

ace 
Thr 

ttc 
Phe 



gee 
Ala 



tgg 
Trp 
395 
ate gac 
Me Asp 
400 

ccc ggg 
Pro Gly 



cgc 
Arg 

aac 
Asn 

agg 
Arg 

aag 
Lys 
380 
tag 



cat 
His 

etc 
Leu 

ate 
Me 
365 
gac 
Asp 



cac 
His 

gee 
Ala 
350 
ccg 
Pro 

gga 
Gly 



gtg 
Val 
335 
cgc 
Arg 

cag 
Gin 

gac 
Asp 



320 
gcg 
Ala 

gcg 
Ala 

ctg 
Leu 

ace 
Thr 



cagccaggac ggcaga 



cgc 
Arg 



gee 
Ala 
445 

cagcaccccc 



ggc 
Gly 

gec 
Ala 



egg 
Arg 

tgc 
Cys 



ace 
Thr 

ggt 
Gly 

gag 
Glu 

ccc 
Pro 
450 



gac 
Asp 

ttc 
Phe 

gac 
Asp 
435 
gtg 
Val 



cgc 
Arg 

ace 
Thr 
420 
ggc 
Gly 

cag 
Gin 



ate 
Me 



tgt 
Cys 
405 

cag gat 
Gin Asp 



gee 
Ala 

gee 
Ala 



ggc 
Gly 

att 
Me 



gcggacgacc cggcagacgc gcgcggcc 



cccggcgccc 
ccatccgcta 
gggcgtactg 
cgcggcgatc 
ttccacggtg 
cagcgtcttc 
cgccgcatcc 
cctcggcgcg 



gaggcgcgcc 
ccgcaacacc 
gtgacegtea 
aegaagegeg 
aaccgccggg 
ctgccgttcg 
gcggaccgct 
cccaccacgt 



cgagccgtcc 
ccttgggtga 
ccggcttcac 
gtcggtgccc 
ccacatcggg 
gcgcgacatc 
gcgcccgccc 
cgac 



gcccctccac 
cgggcagttt 
gecgegattg 
eggctegtaa 
cacccgggcc 
gtagagcttg 
ggcctgcggc 



ttgtccctac 
cgaggacccc 
cccacatagg 
eggtgeaega 
ggggccacca 
gegaacagea 
gaggcaacct 



1427 
1475 
1523 
1571 
1623 
1675 
1723 
1771 
1819 
1875 



1935 
1995 
2055 
2115 
2175 
2235 
2295 
2329 



<210> 3 
<211> 1860 
<212> DNA 
<213> Unknown 

<220> 
<221> CDS 

<222> (172).. (1383) 
<223> A-1560 strain 



<220> 
<221> CDS 
<222> (1399), 



(1593) 



<400> 3 

eggggategt acgccgtacc gtttegggge aaccgaatta egatgeggaa tggatggttc 60 
ccagccagat cccgcaggta gecgatctgg ccgaacttga tgtcgtgcac tggatgeetc 120 
gggcatctaa tgaagategg cacgacgcat ccttcgtctg cgaggtctcc c atg aca 177 

Met Thr . 
1 
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gac acg 
Asp Thr 

gac egg 
Asp Arg 
20 

acc gaa 
Thr Glu 
35 

tgg etc 
Trp Leu 

cgc ctg 
Arg Leu 

cgc ttc 
Arg Phe 

gac ccc 
Asp Pro 
100 
etc agg 
Leu Arg 
115 

gaa ctg 
Glu Leu 

cgt tec 
Arg Ser 

ggc gtg 
Gly Val 

ctg ctg 
Leu Leu 
180 
etc gee 
Leu Ala 
195 

ggt gac 
Gly Asp 



aca gac 
Thr Asp 
5 

age tge 
Ser Cys 

egg ccg 
Arg Pro 

gtc acc 
Val Thr 

tec acg 
Ser Thr 
70 

gee gcg 
Ala Ala 
85 

aag cac 
Lys His 

cgc gec 
Arg Ala 

ctg gac 
Leu Asp 



ttc 
Phe 

ccc 



gcg 
Ala 
150 
tac 
Pro Tyr 
165 

cgc gga 
Arg Gly 

gcg tac 
Ala Tyr 

ggc ctg 
Gly Leu 



gag etc gac egg 
Glu Leu Asp Arg 
230 



gcg ggc 
Ala Gly 

etc ctg 
Leu Leu 
260 
ctg ctg 
Leu Leu 
275 

gac gga 
Asp Gly 



cac gag 
His Glu 
245 

ctg cac 
Leu His 

ccg gee 
Pro Ala 

ctg ctg 
Leu Leu 



acc ate agg gee 
Thr lie Arg Ala 
310 

cgc gac gag gac 



ctg acc 
Leu Thr 

ccc tac 
Pro Tyr 

ccc gee 
Pro Ala 
40 

ggc cac 
Gly His 
55 

gac cgc 
Asp Arg 

gtc cgc 
Val Arg 

cgc acc 
Arg Thr 

acc gag 
Thr Glu 
120 
gtg atg 
Val Met 
135 

ctg ccg 
Leu Pro 

gee gac 
Ala Asp 

ccg gcg 
Pro Ala 

ctg gag 
Leu Glu 
200 
ctg gac 
Leu Asp 
215 

gag gaa 
Glu Glu 

acc acc 
Thr Thr 

ccc gaa 
Pro Glu 

gee gtc 
Ala Val 
280 
egg cag 
Arg Gin 
295 

ggg gac 
Gly Asp 



gag ctg 
Glu Leu 
10 

cac ccg 
His Pro 
25 
cgc 
Arg 



ate 
Me 



gee gtc 
Ala Val 

acc cgc 
Thr Arg 

gac cgc 
Asp Arg 
90 

cag egg 
Gin Arg 
105 

etc agg 
Leu Arg 

ate gee 
lie Ala 

gtg ccg 
Val Pro 

cac gag 
His Glu 
170 
gee gag 
Ala Glu 
185 

gac ctg 
Asp Leu 

gaa etc 
Glu Leu 

ctg acc 
Leu Thr 

gee aac 
Ala Asn 
250 
egg ctg 
Arg Leu 
265 

gag gaa 
Glu Glu 

gee acc 
Ala Thr 

ggc gtg 
Gly Val 



tea gat ccc 
Ser Asp Pro 

ccc acc ggg 
Pro Thr Gly 

egg etc tac 
Arg Leu Tyr 
45 

gee cgt gac 
Ala Arg Asp 
60 

teg ggc ttc 
Ser Gly Phe 
75 

aag ccg gcg 
Lys Pro Ala 

tgg atg atg 
Trp Met Met 

ccg cgc ate 
Pro Arg I le 
125 



gtc tec 
Val Ser 
15 

tac gac 
Tyr Asp 
30 

gac ggc 
Asp Gly 

ctg ctg 
Leu Leu 

ccg gec 
Pro Ala 

etc etc 
Leu Leu 
95 

ate ccg 
Me Pro 
110 

cag gag 
Gin Glu 



gtc tac ccg gee 



cag gga 
Gin Gly 
140 
tec atg 
Ser Met 
155 

ttc ttc 
Phe Phe 

gac acg 
Asp Thr 

ate gac 
Me Asp 

gtc cag 
Val Gin 
220 
gcg ctg 
Ala Leu 
235 

atg ate 
Met lie 

acc gag 
Thr Glu 

ctg atg 
Leu Met 

gag gac 
Glu Asp 
300 
gtc .ttc 
Val Phe 
315 

ccc gac 
6/12 



ccc ccg gee 
Pro Pro Ala 

gtg ate tge 
Val Me Cys 

gag gac cag 
Glu Asp Gin 
175 

cag gac gee 
Gin Asp Ala 

190 
gag aag egg 
Glu Lys Arg 
205 

cag cgt ctg 
Gin Arg Leu 

gcg atg ate 
Ala Met lie 

tec ctg ggc 
Ser Leu Gly 
255 

ctg cgc gee 
Leu Arg Ala 

270 
egg atg ctg 
Arg Met Leu 
285 

ate gag ate 
Me Glu Me 

tec acc tct 
Ser Thr Ser 

acc etc gac 



ttc ccc cag 
Phe Pro Gin 

ccg ctg cgc 
Pro Leu Arg 

cgc ccc gee 
Arg Pro Ala 
50 

gtc gac ccc 
Val Asp Pro 
65 

aca act ccc 
Thr Thr Pro 
80 

ggc gtc gac 
Gly VaT Asp 

age ttc acc 
Ser Phe Thr 

ate gtc gac 
Me Val Asp 
130 

gac ctg gtg 
Asp Leu Val 

145 
gee ctg etc 
Ala Leu Leu 
160 

tec agg egg 
Ser Arg Arg 

egg gac egg 
Arg Asp Arg 

cgc egg ccc 
Arg Arg Pro 
210 

aac gaa ggc 
Asn Glu Gly 

225 
ctg ctg gtc 
Leu Leu Val 
240 
acc 



tac acg 



Thr Tyr Thr 

gac ccc gcg 
Asp Pro Ala 



tec 
Ser 



ate gcg 
Me Ala 
290 
gee ggg acc 
Ala Gly Thr 

305 
gtc ate aac 
Val Me Asn 
320 

ttc cac cgc 



225 
273 
321 
369 
417 
465 
513 
561 
609 
657 
705 
753 
801 
849 
897 
945 
993 
1041 
1089 
1137 
1185 
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Arg Asp Glu Asp Val Tyr Pro Ala Pro Asp Thr Leu Asp Phe His Arg 

325 330 335 

teg acc cgc cac cac gtc gec ttc ggt ttc gga ate cac cag tgc etc 1233 
Ser Thr Arg His His Val Ala Phe Gly Phe Gly lie His Gin Cys Leu 

340 345 350 

ggc cag aac etc gee cgc acc gaa ctg gag ate gee ctg cgc acg etc 1281 
Gly Gin Asn Leu Ala Arg Thr Glu Leu Glu Me Ala Leu Arg Thr Leu 
355 360 365 .370 

etc gaa egg ctg ccc acg etc egg etc gee gee cca ccg gag gaa ate 1329 
Leu Glu Arg Leu Pro Thr Leu Arg Leu Ala Ala Pro Pro Glu Glu lie 

375 380 385 

ccc ttc aaa ccc ggc gac acc ate cag ggg atg ctg gaa etc ccc gtc 1377 
Pro Phe Lys Pro Gly Asp Thr lie Gin Gly Met Leu Glu Leu Pro Val 

390 395 400 

age tgg taa gaggctgecg tc atg cat ate gag ate gac aag gac cgc tgc 1428 
Ser Trp Met His lie Glu Me Asp Lys Asp Arg Cys 

405 410 
ate ggc gee gga cag tgc gec ctg acc gee ccg ggt gtg ttc acc cag 1476 
Me Gly Ala Gly Gin Cys Ala Leu Thr Ala Pro Gly Val Phe Thr Gin 

420 425 430 

gac gac gac ggc ttc agt gac ctg ttg ccc ggc egg gag gac ggc gee 1524 
Asp Asp Asp Gly Phe Ser Asp Leu Leu Pro Gly Arg Glu Asp Gly Ala 
415 435 440 445 

ggc gac ccg atg gtc egg gag gec gee agg gee tgc ccc gtg agt gec 1572 
Gly Asp Pro Met Val Arg Glu Ala Ala Arg Ala Cys Pro Val Ser Ala 

450 455 460 

ate acg ctg tec gag gac ggg tag ggggecgage cgcgccgccc gccggtccgc 1626 
I le Thr Leu Ser Glu Asp Gly 
465 

tgccgcggcg ccgtgccgac gcggcggccg gccggcccgt ccggtgcccg tcgcgtcgcc 1686 
ccgtggcccc ggeggegget gattgactag ggttcccggg tgagegaaca ggcccagaag 1746 
ccctccgggg cgccgcccgc gaaagacacc gggaeggege ccgggaaacc ccttcctcta 1806 
cgtcgtcgtc tgcgccgccg gcatcgccga aggegtcage aagctgatca cege 1860 

<210> 4 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : 5Dm-3F Primer 

<400> 4 „„ 
ttcgcsctsc csgtcccstc satggtsat 29 

<210> 5 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
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<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : 5Dm-3R Primer 

<400> 5- 

gttgatsays gasgtsgaga a 21 

<210> 6 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : 6PIN-2F Primer 

<400> 6 

gctgcgcctg gccctggagg acatcgagat 30 

<210> 7 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : 6PIN-2R Primer 

<400> 7 

ctgttcctcg aagaactcgt ggtcggcgta 30 

<210> 8 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : DM-NdeF Primer 

<400> 8 
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gcccccatat gacggaactg acggacatca 



30 



<210> 9 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : DM-SpeR Primer 

<400> 9 

gggccactag tcagccggcc ggttcggtca 

<210> 10 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : DM-BglF Primer 

<400> 10 



<210> 11 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : DM-BglR Primer 

<400> 11 



cgcatagatc ttcacccgag cgggtgatca 



30 



tcccgagatc ttgaaggtcc gcgtcaccgt 



30 



<210> 
<211> 
<212> 
<213> 



Artificial Sequence 



12 
22 
DNA 
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<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : 5D-1R Primer 

<400> 12 

aggtgcccag cgagatcatg tt 22 

<210> 13 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223>- STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : 7PIN-2F Primer 

<400> 13 

ccatgatcct gctggtggcc ggccatgaga 30 

<210> 14 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : 07-NdeF Primer 

<400> 14 

gccccatatg accgaagcca tcccctactt 30 

<210> 15 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
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<220> 

<223> Description of Artificial Sequence : 07-SpeR Primer 

<400> 15 

gccactagtg ctaatcgtcg gtgaccgcaa 30 

<210> 16 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : 5Dm-2R Primer 

<400> 16 

ctggatsgtg tcsccsggyt t 21 

<210> 17 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : 5PIN-2F Primer 

<400> 17 

cggaatccac cagtgcctcg gccagaacct 30 

<210> 18 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : tpm-NdeF Primer 

<400> 18 

ggccccatat gacagacacg acagacctga 30 
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<210> 19 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : tpm-SpeR Primer 

<400> 19 

gcgcgactag tccccctacc cgtcctcgga 30 
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